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‘ditorial Comments 


The Zuyder Zee Reclamation. Land Reclamation from the Sea. 

One of the most remarkable undertakings of the present Thi Increasing intensit [ po} cc nN 
century is the work commonly known as the Reclamation of 0! the glob ag espe est countric 
thie Zuvyder Zee, though : lem losure would be i More uropt . sin TENE Wwe tte . t Ui 
accurate term, since the actual reclamation, as referring to th: bility of retrieving adait ; race trom the . 
conversion of submerged area into dry land, is only partial view to Hs ulisation fot other productive 
albeit sufficiently extensive to constitute a notable addition to Posts The most conspicu nst e at the pres 

country which is one of the smallest in Europe To be of course, that noticed “a pret coms “ : 
exact, the four new ~ polders ar OI reclaimed areas vill add ay Ze | nck re Dut ex ! rt ' Ni 
something like 7 per cent, to the total, or about 10 per cent. t ands have bee! v8 n , Gurn une prec 
the arable, area of the Netherlands In comparison with centuries, Operatiot vor ; , 
English counties, the 550,000 acres involved would be mort are n a tL somewnat si el The B b ‘ 
than half of Kent or Sussex, and approximately equivalent to  '8!g al Bomb , es e. Indeed, ther 
the whole of Warwickshire. been several cases of © drain i : 

But more striking still than the direct acquisition of area i Pontin M rshes, in Italy ae SS oes Peay BP 
the drastic change in the map of Holland and the alteration in _—s the provinces of Greecs Revert ae mation 
the physical regimen of the drainage district around Amsterdam directly from th ; emeTE 1S SCOP aap M for deve 

Ihe outlets of the network of mouths of the Rhine are changed ol (similar character to that the Zu cl Zee na el 
and certain of them now discharge under conditions different to Dutch engineers have affirmed theit nGent bener 
those obtaining previously. possibility of a successful achieveme 

With all the matters involved in the transformation of the Phi Sew ane tecnt M ; 
Zuvder Zee, harbour and port authorities are not immediately be surmounted, but the que . 
concerned, but they cannot fail to be interested in the maritime “ether an adequate return on the capit required = i 
WOTKS connected with the PTeat em losing dyke Ol embankment undert: king would re Obl : ter ol “ a thet 
Which stretches right across the expanse of water from th considerable no a th of opu However, the question 

doe ot reatly cc ‘ ( ithorities « f 


island of Wieringen to the coast of Friesland Chey will be ble 


, , ot course in so tar tid rm ther natural phenomer 


to realise from the detailed description which appears in this‘ oy 
issue, and has’ been specially written for us by Heer J. G be ntertered with in relation t vhe ‘ 
Schilthuis, one of the chief engineers in charge of the works. thi scheme is de anit y OOles ect oF tn mates 
difficulties and problems involved in the — interposit fou require caretul consicerat 
artificial barrier to separate the enclosed area from the tidal and Port Administration. 
maritime influences to which it had previously been subjected. Th At the Summer Conference of 1 Institute of Pu \ 
connection therewith, there have been constructed various apput tration, held at Bristol in Ju eries of inter 
tenances, locks for shipping and sluices for water level regul \\ read dealing with the ( { the Administration of Port 
tion, which are essentially akin to similar works at pot Through the courte of the titut e are enabled to re 
entrances produce these paper d the first of ther mr mas i. % 
We had the good fortune to visit the scene of the undert Robi . C.B.. C.BI Depu st f the M 
during its early stages, when the island of Wieringen hac Transport, will be fou ert It ener 
lost its insularity, having been joined up to tii province of irvey of. the ester of nistrat existe! 
North Holland by the first section of the main dyke, supportit Dol of Great Brit th the f1 
i substantial roadway for traffic, over which we were 1 pic! that « recital of the mere fact ‘ t offer mu cope for 
and smoothly conveyed by Cal This Was followed | cTu Crit | CUSCUSSIO! ( nae | ®) | KE thie com 
along the western shore line to watch = the rormatiol ol thre | e ftunctiol ot the \I ter of I port eel t a 
embankment for the North-West Polder, then ; pproachi n limited to those of policen 
pletion. We were greatly indebted to Dr. J. A. Ri t Che heterogeneous ture of thi ri port authoritic 
that time engineer in charge of operations and later, Inspector the entire lack of uniformit tel of port government in 
General of the Netherlands Waterstaat, for his courteous guid this country are characterist vy Brit Keach port 
ance and explanations, and it is only fitting that a tribute of certain limits, a law unto itself Intervention by vernment 
homage should be paid to the genius and enterprise of ll the department is rarely, if ever, « ed for It true that effective 
Dutch engineers to whom is due thi inception and execution cf supervision is maintained over the levvir of port rate 
a magnificent technical enterprise, which commands the admit dues, but this is only exercised in det ¢ the maximum « rges 
tion of the civilised world. Generally speaking, each port left to work out it 
Although the main dyke is completed and one polder at k tion and, in various ways, most port f the larger cl it any 
under cultivation, there still remains a substantial part of the rate, continue to make ends meet, even if they do not earn very 
work to be carried out before the scheme in its entirety can b substantial pronits In the ¢ e ot the mall port, which torn 
said to be achieved, but the ene rgy and determination of the the subject of another paper, to be published later, the circum 
engineers and their staffs will undoubtedly see it through to a stances are different. and ippeals have been made at various 
successful termination, and the good wishes of our readers will times for financial assistance from the Stat On this point 
go out to the Government of the Netherlands, accompanied by Mr. Robinson, though sympathetic not very encouragins 
the hope that the financial benefit to Holland will be commen his remarks The allocation of subsidies would be a diff 
surate with the time, thought and trouble which have been problem, and the assistance, in many cases. might be fruith 


devoted to the ente rprise. Wi has reviously commented on this subject 
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Editorial Comments — continued 


The Marseilles’ Dockers. 

The dock strike at Marseilles, after lasting for a couple of 
months and temporarily inconveniencing to an _ appreciable 
extent, the shipping activities of the port, was, early in 
September, brought to a sudden and dramatic conclusion 
by a Government decree mobilising the port and_ placing 
it on a war-time footing, under a law passed by the French 
Legislature on July 11th last. The merits of the dispute 
and the refusal of the dockers to work overtime are essentially 
matters of local concern, about which it is not easy to write, since 
the situation is not free from complications, but the men put 
themselves in the wrong by refusing to accept the result of 
arbitration and all attempts at mediation. The mobilisation 
order had the effect of placing the dock labour of the port under 
a military director, who could engage and dismiss men, fix con- 
ditions of labour and, if necessary, employ troops to carry on 
the business of the port. Subsequently, matters were satistac- 
torily arranged on the basis of terms laid down by the French 
Government. 

This summary exercise of dictatorial powers is, of course, an 
exceptional step under special circumstances, but it indicates 
the inevitable and ultimate issue of a conflict between a section 
of labour and the general interests of the community. It was 
inconceivable that any body of disaffected men should be 
allowed to hold up the business of a great and important port 
like Marseilles, after their grievances had been carefully 
examined and impartially adjudicated upon. 


The British Association and Port Affairs. 

It was scarcely to be expected that the British Association 
for the Advancement of Science (to give its full title) with its 
main pre-occupation in abstract speculations and_ theoretical 
conjectures about the origins of things and their scientific classi- 
fication, should devote much, if any, attention to the exigencies 
of every-day work, nor that it would be concerned with such 
practical matters as maritime affairs. Yet it is of interest to 
note that at the recent meeting at Cambridge no less than four 
papers with a bearing on navigational functions were included 
in a Symposium on English Ports and Estuaries, taken, 
necessarily, in their geographical setting, as befitted Secton E 
(Geography) in which they were read. We are proposing to 
reproduce such portions of the papers as contain information 
and data likely to be of service to readers of this Journal. 

Mr. F. H. W. Green, whose contribution appears in this 
issue, discusses the hydrographic factors which affect the Port 
of Southampton. It is, of course, well known that the tidal 
phenomena at that port are of an exceptional character, there 
being four high waters during the day instead of the usual two. 
The incidence of double tides, combined with a moderate range 
and a sheltered position, is a favourable conjunction which 
renders the port more easily accessible and facilitates the arrival 
and departure of vessels. Apart from this practical considera- 
tion, Mr. Green points out that the existence of the tidal com- 
plication is of great value, “‘ in that it enables methods to be 
devised of forecasting deviations from predicted tidal times and 
heights,’’ some of which, he adds, have already proved them- 
selves to be surprisingly accurate. Tidal predictions are, 
undoubtedly, of the highest utility, and anything which contri- 
butes to their greater accuracy will be of service to those 
engaged in shipping and port operation. 


The Rat Nuisance. 


Recent annual reports of Port Medical Officers of Health have 
shown how incessant, and at the same time how essential, is 
the inspection carried out on vessels arriving at ports of the 
United Kingdom from abroad. The number of vessels inspec- 
ted annually runs into many thousands and in all these cases 
the utmost watchfulness is necessary to prevent the entry of 
persons suffering from infectious diseases and, even more par- 
ticularly, of rats, which are the most prolific carriers of disease 
germs and the cause of many epidemics. It speaks volumes for 
the efficiency of British port medical services that nothing seems 
to elude their vigilance; and the painstaking care with which 
ships are fumigated and the bodies of dead rats examined for 
plague deserves every commendation. Rats are one of the most 
troublesome of port pests and the difficulties of preventing them 
getting ashore is considerable, for they exercise a high degree 
of ingenuity in finding means to do so, in spite of all precautions. 
At Southampton, for instance, it is recorded that of 1,447 rats 
caught last year, 354 were on vessels in port, and 1,093 ashore. 
Whether the rats taken ashore had all arrived or been propa- 
gated by importations from foreign parts cannot be asserted, 
but the number indicates the high proportion of rat population 
in sheds and quay structures. Traps, cats and virus all levy 
their toll from the rat tribe, but in spite of all these extermin- 
ative agencies the rodents continue to be a menace to humanity 
and constitute one of the most anxious and difficult problems 
with which port authorities have to deal. 


Petrol Traffic in the Thames. 


The announcement at the beginning of September that, in 
future, petrol-carrying ships would be allowed to penetrate up 
the Thames as tar as Purfleet on the Essex bank and Crayford- 
ness on the Kent bank, whereas hitherto they have been 
debarred from passing Mucking Light, eight miles below 
Gravesend, is a demonstration of the extent to which considera- 
tions of national defence must override normal precautionary 
measures of safety. The step has been taken in the face of 
strong opposition, overruled by: the Government, from urban 
authorities on both sides of the river, on grounds which in other 
circumstances would have been valid and powerful. To meet 
these objections, special precautions in the way of lighting and 
arrangements for towage have been made, and it is hoped that 
the risk of fire and explosion will thereby be minimised to a 
degree compatible with a feeling of relative security for the 
shipping using the river, and for the industrial installations 
along the riverside. It is understood that the petrol will be 
discharged into and stored in large underground tanks. 


The Chamber of Shipping Report. 


The Annual Report for 1937-8 of the Chamber of Shipping 
of the United Kingdom naturally deals in the main with 
freights, costs of shipbuilding and other matters appertaining 
to the economic position of shipping, but it also touches on port 
affairs and, in particular, on the subject of port dues and 
charges, in a section in which attention is called to increases in 
these charges, as also in towage charges, resulting trom the 
general increases in wages and prices of materials. No excep 
uuon has been taken to these increases in cases where they are 
held to be no more than is necessary to meet higher costs. 
Pilotage rates in certain ports have been restored to the level 
which existed prior to reductions made during the period of 
depression. Some cases, however, have occurred in’ which 
resistance to pilotage dues has been called for, because — the 
increases have not been justified on merits. With the recession 
of freights, it is claimed that the additional costs tend to become 
increasingly burdensome, and for this reason they are receiving 
close scrutiny. 


Capetown Harbour Entrance. 


The Capetown Reclamation and Harbour Development 
Scheme is reported to be making good progress, and drasti 
changes in the configuration of the foreshore are already in 
evidence. Ihe large new basin now in course of construction 
has necessitated the removal of the quay frontage further in a 
seaward direction, in order to avoid expensive rock-breaking 
operations, which would otherwise be necessary for the purpose 
ot providing sufficient depth of water for deep-draughted ships. 
An important question which has arisen, and is causing some 
local controversy among pilots and mariners, is the orientation 
of the entrance to the New Basin. The situation is exposed, 
and, in the past, various difficulties have been encountered in 
manceuvring vessels into the old Victoria Dock. The arrange- 
ment of a port entrance is, of course, a matter of vital import 
ance, especially at Capetown, where heavy south-eastern seas 
are experienced. Very careful consideration is called for before 
irrevocable steps are taken to fix the entrance in a special posi- 
tion and at a definite angle towards the open. It is well, in 
fact, on account of the influence of new works on coastal 
currents, to deter the determination of the entrance lay-out as 
long as possible. 


Oil Pollution in Harbour Waters. 


An indication of the importance rightly attaching to preven- 
tion of the discharge of oil in harbours and the consequent pollu- 
tion of coastal navigable waters is afforded by a decision of the 
United States Court of Appeal, at New Orleans, which has con- 
firmed the infliction by a lower Court of a fine on the master of 
motor tanker ‘‘ Bidwell,’’ for allowing es ape of oil to take place 
into the Calcasieu River from the vessel by leakage arising from 
defective and missing rivets. That the escape was involuntary 
and probably of no great amount was not allowed to count in 
the interpretation of the statute on the point at issue. In other 
words, the legal prohibition was held to be of the most stringent 
character, independent altogether of the exercise of reasonable 
care. The decision may be taken to a higher Court, but there 
seems to be a general feeling in America that shipmasters and 
shipowners should be responsible for the effective control of all 
waste discharges of an oily nature. Indeed, in order to 
counteract culpable indifference and carelessness, it is only by 
holding the officers and owners strictly accountable that this 
grave menace of destruction to shipping and property, as also 
to sea-bird life, can apparently be held in check. 


The Publishers regret a few days’ delay in the publication of 


the October issue, due to circumstances, beyond their control, 
arising out of the international crisis. 
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The Reclamation of the Zuyder Zee 


The Great National Enterprise of the Netherlands 


J.G. SCHILTHUIS, a Chief Engineer of the Zuyder Zee Works 


PART I. 
Introductory 


Hi great work usually called the Reclamation of 
Zuyder Zee, is in reality more than a mere reclamation. 
It consists of two parts, between which a distinction has 
to be made. 
-¢ two pi rts are: 
The enclosure of the Zuyder Zee. 
The reclamation of large parts ol 
Zee. 
Che Zuyder Zee was a rather larg 
bay, which penetrated from the North 
Sea into the heart of the Nether 
lands, as is shown on the Supplement 
(Fig. 1). Its mouth was compara 
tively narrow, and this mouth is now 
barred by a large dam, the enclosing 
dam. The part of the Zuyder Zee, 
which lies on the inside of this dam 
and which, therefore, is no longer sea 
but a lake, has an area of about 
$20,000 acres. Large parts of this 
lake are to be reclaimed. The map 
shows the four paris, the reclamation 
of which is planned and which const 
quently in the future will be large 
polders. Their joint extent will be 
about 550,000 acres, that is to sav 
two- thirds of the enclosed part ol the 
Zuvder Zee. 
Why two-thirds and why no more? 
To answer this question, we shall 
have to go into some detail. The 
map shows the River Yssel, which is 
one of the branches, by which the 
Rhine debouches into the sea. One 
of the other and more important 
branches, the Nieuwe Maas, flows 
past Rotterdam. The Yssel, however, 
is not so very unimportant either; it 
carries one-tenth of the Rhine-water 
to the sea. Its average discharge 


The Outer Dam 


Che enclosing dam consists of two par 
the coast of the province 
Wieringen, and a much 
between this island and the coa 
[he former part was built 
latter occupied hive years | 
its cost was about 120,000,000 
harbours, et : Its length is 

Fig. 2 on the Supplement 

left side is the Nort] 





. 1 } 
possil 
required 


st current 








is nearly 70,000 gallons per second, 


which quantity can increase to about i G. SCHILTHUIS 


500,000 gallons per second. Besides 
a great many small rivulets and 
polder-outlets discharge the super- 
fluous water of a large section of the Netherlands into the 
Zuyder Zee. This discharge is, on an average, about one-half 
of that of the Yssel. 

These large quantities of water flow continuously into th 
enclosed part of the Zuyder Zee, which therefore very appro 
priately is called Yssel-lake; it is more or less an extension of 
the Yssel. But so much water cannot be stored in the Yssel-lak¢ 
and it must be discharged into the sea. For that purpose two 
sets of sluices have been built in the enclosing-dam, one set at 
the western end, near the Isle of Wieringen, and another set 
near the Frisian coast. These sluices discharge the superfluous 
water into the sea during low tide During high tide, the sluice 
gates are shut to prevent the sea-water from flowing in. 

3ut when a western storm is blowing, the sea-level does not 
£0 down as low as is required for an effectual dise harge, and in 
this case the water of the Yssel, etc., must be stered in the 
Yssel-lake for several days. In default of sufficient storage the 
water would overflow into the adjacent country, causing calamit 
ous flooding. And this is the reason why no more than two 
thirds of the Yssel-lake can be turned into land. 

I cannot write about this subject without differentially men 
tioning the name of the great civil-engineer, Dr. C. Lely It 
was he, who in 1891 published the general scheme It was he 
who proved the possibility of the scheme and of the discharge 
of the Yssel into the Yssel-lake on condition that no more than 
two-thirds of the latter should be reclaimed. And finally, he 
too, as Minister of Public Works, presented the bill authorising 
the carrving into execution of his plans, which was passed in 
Parliament in 1918. He died in 1929, but his name will for 
ever be mentioned in connection with the enclosure and reclama 
tion of the Zuyder Zee. 





One of the Chief Engineers of the Zuyder Zee Works 


and has a marvellous resi 

In the diagram (Fig. 2) the 
left represents a smaller dam of boul 
of the main dam. It reinforces the 
ance to the waves of the North Sea 
dam had another task during the 
It was the first part of the d 


the sea. Phe current p 
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(1) Fall in the last gap (8th May. 
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Reclamation of the Zuyder Zee—continued 


tinually pushed back. At some distance in the rearward no 
current was in evidence, and there, in the shelter of the boulder- 
clay dam, the main body of the big dam itself could be built 
of sand. 

The construction of the dam was carried on from both ends 
and from an artificial island in the middle, leaving two open- 
ings, in which the current-speed increased as the building of 
the dam proceeded. I just mentioned a speed of 15 miles per 

. hour, and I remarked that sand is not capable of resisting this 
speed. But the same thing can be said with regard to the sea- 
bottom, which for the greater part consisted of sand. But for 
the precautions taken in the two remaining openings, this sand 
would have been washed away, too, and it would not have been 
possible at all to close the last gaps becauce the depth would 
have become excessive. Originally, the average depth was 10-ft., 
increasing to 25-ft. and even to 40-ft. in the channels. Hence 
it was necessary to protect the sea-bottom from scouring out 
in the two last gaps, and this protection had to be completed 
before the current increased to any dangerous extent. 

The protection consisted of large sill-dams of boulder-clay, 
the tops of which lay about 12-ft. below the water-level. Crests 
and slopes were covered by a special type of brushwood mat- 

These two sill-dams had a joint length of 23 miles. 

were 130-ft. broad. 


tresses. 
Their crests 


many centuries, and a foreigner who visits the Netherlands will 
not realise that the level of a great part of this country lies 
below the sea-level, and still less will he be aware of any 
danger of being drowned. 

After the reclamation the pumping-plants are used for the 
draining of the rain-water falling into the polder and the water 
oozing underneath the embankment. As the pumps had to bx 
designed for the heaviest rain-fall, which does not often occur 
it stands to reason that they need not work all day long, and 
that these same pumps by working day and night can remove 
much more water than the rain-fall only, and could also reclaim 
the polder. 

In reality, the job is not so very simple as has been described 
When the sea-botiom is dry, it is by no means a polder yet 
It is merely an endless mud-plain, soft and bare of vegetation 
where all traffic is altogether impossible. The rain-water is no 
led to the pumping-plants and remains in large pools. 

The first thing to be done is the draining of the soil thoroughly 
Not only the water on the surface must be removed, but the 
water in the uppermost layer of the soil as well. To this pur 
pose small gutters are dug at equal distances of, say, 35-tt 
These gutters drain the soil and collect its water. They conduct 
it to larger ditches. A great many ditches discharge their water 
into small canals, and large main canals finally conduct it to 

the pump:ng-stations which remove it com 











pletely. 

Accordingly, while these lakorious operations 
are in progress, the new polder gets dryer and 
dryer, till at last it is not soft mud any mort 
but is converted into soil, on which one can 
walk. The roads, bridges, etc., can be built 
now and the polder is ready to receive traf 
In this phase it would be ready for farming 
too, if there was not another enemy, quite 
dangerous as the water, viz., salt. The sea 
bottom for centuries and centuries has been 
drenched with saline sea-water, and therefore 


| 
| 





8} it contains large quantities of salt, which is 
= deadly poison for nearly every plant and 
==} makes farming imposs:ble 
=< The only means to get rid of salt is to have 
= it washed away by rain. This rain-watet 
‘ dissolves the salt and takes it with it on it: 


way to the gutters and further to the pumping 
plants, where it is removed. This dissolving 
process is not a quick one, and removing thi 


salt out of the heavy clay, which is not easily 
penetrated by water, is a question of som 
years. 

I mentioned the joint extent of the four 
polders shown on the Supplement as_ being 





Maaskaint, Wieringen 


Copyright, K. 


(2) View trom West to East of the completed enclosing 


On top of these sill-dams the boulder-clay dam forming part 
of the enclosing dam itself was built from either end in both the 
In this way, during the closing of the last 2} miles, 
ever-increasing current 


last gaps. 
only boulder-clay was exposed to the 
which could be resisted successfully. 

The planning of the sill-dams was preceded by experiments 
in the hydraulic laboratory. As technical details of these works 
do not come within the purview of this Journal, I will not say 
any more about these experiments, nor about the difficulties 
which had to be surmounted in this last phase of the great work. 
I may refer those interested to a publication of the Institution 
of Civil Engineers (1934), containing a special lecture on ‘‘ The 
Enclosure of the Zuyder Zee,’’ by Ir. V. J. P. de Blocq van 
Kuffeler. 

The photographs Nos. 1, 2 and 3 show some phases of the work. 


Drainage Operations 


As I pass on now to the reclamation of sections of the enclosed 
Zuyder Zee (Yssel-lake) I ask the reader from the first to bear 
in mind, that this reclamation is not a filling up. It is the 
draining of the water, which covers the sea-bottom, so that the 
former sea-bottom becomes the surface of the new polder. In 
principle, such a reclamation is a very simple job. A dam is 
built in the sea connecting two points of the coast and together 
with the coast encircling the part of the sea, which 
reclaimed. 

On this dam one or more pumping-stations are erected and 
put into action. After they have functioned night and day 
during a certain period (in the Wieringermeerpolder for nine 
months) the water is evacuated from the enclosed part of the 


is to be 


sea, and the polder is originated. This. in a nutshell, is the 
making of a polder. The future inhabitants will live on the 
former sea-bottom, 10 or 15-ft. below the sea-level. For the 


Dutch people this is nothing strange. They did the same during 


dam 


nearly 550,000 acres. I may illustrate this 
figure by saying this: The joint area of the 
four polders will be 1/14 of the present area 
of the Netherlands, or to give a comparison 
for my English readers, about 1/3 of the area of Lincolnshire 

The first polder was drained in 1930. It is the N.W. or 
Wieringermeerpolder, and its area is about 50,000 acres, or 1/11 
of the whole scheme. The work on the N.E. polder of 120,000 
acres was started in 1937, and it will be drained in 1941. 


The Wieringermeerpolder. 


Some particulars of the Wieringermeerpolder may follow to 
conclude this article. Before its drainage in 1930, the canals had 
been dredged in the sea-bottom which was to be reclaimed. 
This way of proceeding was by far the cheapest. Dredging is 
much cheaper than excavation, especially in this case, as exca 
vation would have had to be done in the soft mud of the new 
polder. The removal of the excavated would have been 
extremely difficult, whereas it was very easy as long as it could 
be done by shipping in barges. Moreover, the existence of the 
canals from the very beginning had the advantage that the 
canals conducted the water better to the pumping-stations, while 
the canal-banks were thoroughly drained and could be walked 
on. 


soil 


During the period, in which the canals were being dredged 
but the polder was not yet drained, the canals considerably 


silted up. Nearly half their content had to be dredged again 
after the polder was drained. They have, however, constantly 
been capable of conducting water and, in spite of the silting up 
this method of procedure proved to be a good one, and it will 
be adopted again in draining the next polder. 

To drain the Wieringermeerpolder, two pumping-stations have 
been built. One of them is electrically-operated, and has a 
capacity of 4,500 gallons per second. The other one is equipped 
with Diesel engines, and its capacity is 2,000 gallons per second. 
The advantage of this arrangement is obvious, the drainage of 
the polder is in this way less dependent on the instability of the 
fuel prices. As long as the total capacity is not required, only 
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View from East to West during construction of the enclosing dam. In the background Floating Cranes are 
building the Boulder-clay dam. In the foreground, the main body of the dam. 





(Copyright, K. Maaskant, Wieringen) 


The Lock at den Oever seen from the outside 
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the station, which is cheapest in operation at the moment, is 
put into action. mn 

The polder-surface being the former sea-bottom, it 1s not 
horizontal. It is an inclined plane, the higher parts of which 
are to be found near the former coast and the lower ones near 
the Yssel-lake. Yet farming requires a certain depth of the 
water in the ditches and canals below the land. Variations in 
this depth are only allowed within narrow limits. When the 
water-level is too high the land will be too moist, and a very 
low water-level causes the drying up of the land. Both extremes 
are detrimental to farming and have to be avoided. As_ the 
surface of the soil is an inclined plane, it was necessary to divide 
the polder into four sections, each of which has its own water- 
level. These four water-levels adapt themselves to the inclina- 
tion of the polder-surface. 

The whole canal system is navigable, and ships have to pass 
from one section into another. For this purpose navigation- 
locks were built between the different sections. Likewise, navi- 
gation-locks were required between the polder and the surround- 
ing waterways, which are 15 to 20-ft. higher. 

The Wieringermeerpolder, however, is no 
mere technical achievement; it is meant to 
give men a new opportunity to earn their living, 

nd a new population is settling down in the 
new land. On December Ist, 1937, 3.762 
inhabitants were living in the polder, but that 
is only a beginning. <A future population of 
20,000 to 25,000 can be accommodated. 

The cultivation of the new soil has been 
taken in hand by the State. The removing 
of the salt, which the soil contained, required 
scientific metheds. Moreover, the cultivating 
of these large plains had to be done by big 
agricultural implements, which could only 
pay in large-scale farming. And _ finally, on 
account of the salt, and the inferiority of the 
crops in the early period, the risks of farming 
were heavy. Thus cultivation by the State 
was the only possible proceeding at the outset 

In the past new polders were parcelled out 


repeatedly deepened and enlarged, and still meets the ever 
increasing requirements of shipping. 
So on the Zuyder Zee, no sea-going ships were seen any more 


although some sailing vessels still followed the old route. The 
coming upon the scene of the modern motor coasters again 


worked a change, as these vessels often sail to Amsterdam, the 
River Yssel, etc., by route of the Zuyde r Zee. 

By far the most important feature, however, was inland navi 
gation, and it was Amsterdam which had the lion’s share of this. 
From this port ships sailed to all places on the Zuyder Zee 
among which the River Yssel, Lemmer and Harlingen’ wer 
prominent. 

Furthermore, a great many fishing-boats sailed the Zuyder 
Zee. Part of them, mainly the fishermen from the Isle of Urk 
practised their trade on the North Sea. 

With the enclosure of the Zuyder Zee, 
cut this domain of navigation into two, and measures had to bx 
taken to prevent troubles with regard to navigation. 

The line, crit losing dam was planned, 
by 


the main dam would 


where the Was CrOoss¢ 





and sold as soon as they were drained. but the 
results were usually disastrous. The first 
land-owners used to go bankrupt, and only in 
the course of many years a_ prosperous 
peasantry would come into existence. This lesson of history 
taught the necessity of proceeding in another way. Nowadays, 
the private farmer is not implicated in the cultivation of the new 
area until abnormal risks and difficulties have been removed. 
sy the end of 1937 (seven years after drainage), the 
of things was such that about one-half of the polder was put 
out to lease, and the other half was still cultivated by the State. 
The number of persons wanting to rent farms is enormous, and 
the very best applicants are selected. 
Much more, of course, might be said about this polder, its 
roads and bridges, its three villages, its population, ete. How- 
ever, I will not try the reader’s patience too much. This part 


State 


of the article may be concluded by drawing attention to 
photographs Nos. 5, 6 and 7, which show some views of 
Wieringermeerpolder. 

PART II. 


The Navigation of the Zuyder Zee 


The Zuyder Zee was always one of the most important water- 
ways of the Netherlands. It connected the provinces of Holland, 
Utrecht, Gelderland, Overijssel and Friesland. In the Midde 
Ages, when these provinces were _ still independent counties, 
duchies, etc., it was sometimes the theatre of sanguinary naval 
warfare among these small states. In the 16th century, when 
the United Netherlands fought their war of independence against 
Spain, the Beggars of the Sea (Watergeuzen) on the Zuyder 
Zee won some great victories over the Spanish admirals. 

In international shipping, too, the Zuyder Zee played an 
important part, and some of the towns on its coasts (Kampen 
and others) were members of the mediz#val Hanseatic League. 
When Amsterdam became one of the most important seaports 
of North Europe, the Zuyder Zee was its only access from the 
North Sea, and often the navy of the United Netherlands put 
to sea from the roads of Texel. 


In the issue of this Journal for August, 1931, Jhr. J. E. 
van Heemskerck van Beest wrote an article about the Port of 


Amsterdam. In this article he stated how, in later vears, the 
Zuyder Zee no longer satisfied requirements as the only access 
to Amsterdam on account of the increasing draught of sea-ships. 
Moreover, Mr. van Heemskerck van Beest wrote about the for- 
mation of the North-Holland canal from Amsterdam to Helder 
in the beginning of the 19th century, how it was adequate for 
a rather short time only, and how its function was taken over by 
the North-Sea canal from Amsterdam to Ymuiden, which was 
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(5) A Village Green coming into existence 


(1) Inland navigation from the southern Zuyder Zee ports 
(mainly Amsterdam) to the northern ones (Harlingen 

(2) Fishing-boats sailing from their home ports to the 
northern part of the Zuvder Zee and to the North Sea. 


(3) The above-mentioned coasters. 


Locks and Sluices 


This navigation, ot course, could not be cut off, and so navi 
gation-locks had to be built in the main dam. In the first part 
of this article, 1 mentioned the necessity of discharging-sluices. 
Dr. Lely originally planned locks and sluices in an excavation 
through the Island of Wieringen, which, so to say, forms part 
of the enclosing dam. In 1891, it was not thought advisable to 
build these works in the open sea. Nearly 30 years later, how 
ever, When the works had to be executed, opinion as to this had 
undergone a change. Meanwhile, the suction-dredger came into 
existence, and made suitable for dredging from the sea 
bottom as well as emptying of barges. Moreover, the boulder 
clay turned out to be useful material, and so building of dams 
in the open sea was a simpler and cheaper job than it was at 
the time when Dr. Lely published his first proposals. 

Now it was no longer considered so extremely difficult at the 
outset to have a dam built in the sea round a part of the sea 
bottom, to have this part drained and to have the locks and 
sluices built there, and finally to remove the encircling dam. 

So this method of procedure was chosen. This enabled a 
great freedom of choice in fixing the place of the locks and 
sluices, and it was necessary no longer to group them together 
in one place. To a certain extent this freedom was made use of. 
Economy vetoed the splitting up into too many groups, and s« 
two sets of locks and sluices were planned. 

The place of these works had to be carefully selected. The 
depth of the sea-bottom must not be excessive, while in th 
vicinity a deep channel was required. The latter was necessary 
for navigation as well as for the large quantities of water which 
had to be discharged by the sluices. These channels had to be 
so near, that they could be connected with the inside and out- 
side of locks and sluices by means of dredging operations of 
reasonable extent. 

Suitable places were found near the eastern end of the Isle of 
Wieringen (where the village of den Oever is situated) and on 
a shallow called Kornwerderzand at a distance of 2} 
the Frisian coast (see Fig. 1). - 

On both spots navigation-locks have been built as well as 
drainage sluices. The sluices are united into groups of five. Three 
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of these groups have been built at den Oever and two at Korn 
werderzand. Each sluice has a width of 40-ft. and a depth over 
the sill of 12-ft. at low water. So a total width of 25 x 40 
1,000-ft. is available for discharging. 

At den Oever one navigation-lock has been built. Its width 
is 46-ft., its chamber length 470-ft., and its depth over the sills 
14}-ft. below N.A.P. It can be used by vessels up to 2,000 
metric tons. In case smaller ships have to be locked through, 
the chamber can be divided into two by an intermediate gate. 
The two parts have lengths of 184 and 256-ft. respectively 
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(6) The new Land in 
Harlingen had to 
not thought suth 
(having about the 
and a smaller one 
182-ft. It 


At Kornwerderzand a brisk navigation to 
be provided for, so that one single lock was 
cient and two locks were built, a large one 
same dimension as the lock at den Oever) 
The width of the latter is 30-ft., its chamber length, 
can be used by vessels of 600 tons (metric). 

At den Oever the locks and sluices could be directly founded 
on a natural layer of boulder-clay, whereas at Kornwerderzand 
timber-bearing piles have been installed. 

Figs. 3 and 4 show the situation of locks and sluices at den 
Oever and Kornwerderzand. Dotted lines outline the dams, vy 
help of which the building site was drained and which afterwards 


were removed. By looking « losely at these diagrams the reader 
will observe that only the drainage-sluices have been built in 
the axis of the enclosing-dam itself, whereas the locks are 


situated on the inside of the axis of the dam, at a distance of 
about 1,600-ft. of it. In the axis only swing-bridges are found 
One of these bridges bears the road, the other, hithert« 
has only been planned, is meant to form part of the railway 
As a railway bridge is closed during rather long periods when 
a train is expected, it is an obstacle in a ship-canal When 
it is opened again, all the retarded ships can pass in a short time 
and continue their journey. On the other hand, a lock is an 
obstacle of another nature. Every singh ship is detained by it 
nd only a certain number of ships can pass at the 
Its maximum capacity 
locked through regularly 


which 


same time 
is achieved when ships arrive and ar 
lock with a rai 
bridge therefore reduces the capacity of the former, and 
the reason why at den Oever as well as Kornwerderzand 


Combining 


railway 
bridges and locks are kept ipart and separated by ‘ outer hai 
bours.”’ 

On the 


tected by 


iVigation i 
breakwaters 


well, n 


Phe = 


outside as 


b, « 


and on the 
long breakwaters (a 


inside, 


pro 


mol 


over, separate the fairway lane from the area, where the wate1 
passing through the drainage sluices causes dangerous currents 
Other breakwaters (d, e) shelter the drainage-sluices from the 
onset of waves 
The Harbour 

Ihe ‘‘ working harbour ’’ shown on Fig. 8 was built before 
the enclosing dam was constructed Its dimensions are 460-ft 
by 1,600-ft., and it was used for the supply and _ storage of 
materials for the execution of the dam, and as a harbour of 


shelter for dredgers, barges, tug boats, etc., which could also 
be repaired there. That it serves its purpose well has mort 


than once been proved, when it was crowded with all sorts of 
In this harbour the first quay of steel-sheet piling in 
the Netherlands was built in 1921. 


Den Oever Lock 


As the locks and sluices at den Oever and Kornwerderzand 
show but minute differences, only the former need be described. 
[The den Oever Lock is represented in Fig. 5. Its prin ipal 
dimensions have been mentioned above. 

The main constituent of the lock is concrete, parts of which 
are reinforced. The sills of the three sets of flood and ebb tide 


Vesst ls. 


gates are reinforced concrete slabs about 4-tt thick and 
covered by brick masonry On these slabs the side walls were 
built of mass concrete The uppermost part of these walls are 


hollow and contain the 
The side walls of the 
part. The part is a re 


operating machinery of the gates 


chamber consist of a lower and an upper 


lowe! inforced concrete wall in the form 


of a hook. The upper part is made of mass concrete \ 
damage was feared by impacts of ships, the front of the wall 
is faced rhis facing consists of tactory made pressed concrete 


blocks. The horizontal projection of each block is triangular 
and their apeces work in with the concrete of the wall itself, the 


blocks skipping In | VeTs The yuilding ol 


the successive 


masonry of concrete blocks kept step with the raisin of the 
wall so that no shuttering w required on the front side of the 
walls 

Both parts of the floor between the ti re not concrete 
They only consist of stone-pitching on broken brick ndet 
Which fascine work be re 

The gates are ordinary steel mitre tes with paddles f 
emptying and filling the chamber 

Under the floor nd behind the side w the req 
pile cut-off walls have been placed. At the inner end 
lock a small dry } ‘ f tate 
in repair of gate 

Phe photograph, No. 4 ows the complete 

The Sluices 

\s stated above Lie PLait ( Tt mMited I ur up ol ve 
of which are situated near den Oever and two near the F1 
coast Each set is reared « large lab Of reintorce 
crete, somewhat more than 4-ft. thicl nd having the 
165-ft. by 290-ft. Lach slab cont 100 ¢ ot 
which was made and put in its plac ibout week of 
terrupted working 

A diagram of the sluices \ | 6 The ‘ 
mentioned concrete slab st ppol ‘ \ VI . 
Sist of Mass concrete The url tT these Val iit 
facing just like the walls of the Concrete block 
ever, were not thought strong enoug! As the sluices have 
let out large quantities of ice nter the walls | 
very high requirements as to their power of resistances | 
is why they are faced with blocks ot basalt Lome Where 1 
sills and quoins are m ide of granite 

Over each sluice two bridges have been built, one formir 
part of the road and another which meant to bear the fut 
railway These bridges are constructed of reinforced « ete 
In this connection, | may mention that the sluics ‘ I 
jected many vears ago, when railway conditions were quite 
different from what they are to-day It is questionable whether 
a railway will ever be constructed on the = enclosir dat 
Perhaps the road traffic will in the future utilise the 


bridges : 


} 








(7) The new Land m 1935 


Each sluice has two vertical lift steel gates Che upe! 
structure of each gate consists of two towers of reinforced col 
crete, the tops of which contain the lifting mechanism Phe 
two mechanisms of one gate are only electrically, but not 
mechanically, coupled to assure the same lifting speed on both 


sides. Each gate has two counterweights 


Besides these vertical lift gates, a set of mitreing safety gates 


is placed in each sluice. These gates lean against the bridge so 
that they are supported at their upper as well as their lower 
ends. which is not the case with ordinary mitreing gates. So 


the construction had to differ too, and the safety gates of the 
sluices consist of steel sheet piles placed vertical and electrically 


welded together. 
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Special attention has been paid to the architecture of the 
locks and sluices by the architect—Ir. D. Roosenburg (see 
photograph No. 8). 
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(8) A Group of Sluices seen from the outside 


When the sluices were put into use great difficulties were 
caused by the scouring away of the sea-bottom. On the inside, 
the sea-bottom was protected by an apron of reinforced concrete 
and fascine work, 150-ft. long. On the seaward side, a settling 
basin, 60-ft. long, has been made of reinforced concrete. No 
drainage sluices of these enormous dimensions had been built 
before, and the required apron length had to be determined 
experimentally. On the inward side, this was a rather simple 


The Administration of Ports 


Ports and the Government 


By A. T. V. ROBINSON, C.B., C.B.E.. Deputy Secretary of the 


Ministry of ‘Transport 


The total annual value of our overseas trade, import and 
export, is well over a thousand million pounds sterling. The 
corresponding figure of our coastwise trade does not seem to be 
available, but the tonnage of coasting vessels, arrived and 
departed, in Great Britain is shown as something | like _three- 
quarters of the figure for ocean shipping. All these ships, all 
these cargoes, need the facilities and the services of our British 
ports. It may well be expected that the administration of the 
undertakings which handle these vast transactions should be a 
matter of concern to the State. 

(2) Ports and Port Authorities may be classified in various 
ways. In the Appendix to this paper the several ports, as 
known to the Customs and to the ‘‘Annual Statement of Trade 
of the United Kingdom,’’ have been grouped into four classes 
according to the volume of their trade: over £M.10; from 
£M.2-10; from £M}-2; and less than £M.}.7 

The Appendix shows that of a total trade of £M.1,300, 
well over £M.500 passed through the Port of London 
and approximately £M.300 through the Port of Liverpool; these 
two and the other dozen ports in Class I handled between them 
over £M.1,200; sixteen ports in Class II handled a_ further 
£M.80; while the remaining seventy-three ports in Classes II] 
and IV dealt with £M.30. 

(3) To the student of public administration it is of interest to 
note the types of constitution of Port Authorities as public utility 
undertakings. The oldest were, in general, trusts whose profits 
(if any) were devoted to the betterment of the undertaking: the 
element of private profit is also absent in those owned by Town 
Councils or by Companies whose capital is largely held by Town 
Councils. The stockholder, attracted by the hope of dividends, 
is concerned mainly with the railway-owned ports. We may 
distinguish four types of Authority: 

(T) Trusts ‘‘ not trading for profit,’’ whose stock carries 
fixed rates of interest, with no “‘ ordinary ’’ stock. The 
authorising Act usually provides for the Board to be con- 
stituted from local authorities. The Port of London 
Authority Act of 1908 has been taken as a classic model for 
the constitution of a public utility undertaking, and obviously 


*Paper read and discussed at the Summer Conterence of the 
Institute of Public Administration at Bristol, July, 1938. Reproduced 
by permission of the Institute. 

+ The svmbol £M. is used throughout this paper to represent million 
pounds, Figures in the Appendix are based upon the “Annual State- 
ment ” for 1936, as 1937 figures for the several posts are not available 
at the time of writing. The “Trade and Navigation Accounts” for 
December, 1937. show provisional figures of imports (including goods 
for re-export) £M.1,029, U.K. goods exported £M.522, imported goods 
re-exported £M.75, a grand total of nearly £M.1,700. 


matter, and enlarging of the apron by another 80-{ft. of fascine 
mattress proved to be effectual. 

On the seaward side, the difficulties were more serious. it 
was not long before-in some places soundings showed a depth ot 
70-ft., and strong measures had to be taken to prevent danger 
to the sluices themselves. The obvious measures were taken, 
viz.: large mattresses closely fitting against the settling basin 
were sunk to prevent further scouring away of the sea-bottom. 
Gradually this protection was extended till at last a satisfactory 
situation had been achieved. 

Before each set of five sluices a large part of the sea-bottom 
is now protected by mattresses, loaded with stones, weighing up 
to 4 cwt. The length of this part (parallel to the sluicing 
current) is about 400-ft. Its breadth is about 450-ft. near thi 
sluices, and gradually diminishes towards the downstream end. 
The outmost mattresses have been sunk in places to a depth of 
100-ft., which was a difficult job and required special measures. 

In some places where the current was at its strongest 
ordinary mattresses were not effectual, the stone load being 
carried along with the current. In these parts the stones have 


been bound together by concrete, the latter being put in its 
place by means of pumping. 

In this way the sluices have been enabled to drain the supe1 
fluous water of the Yssel-lake with a difference in | vel of 7-ft 
and more. They have been doing their duty since. 


With this account of obstacles encountered and overcome I 
conclude this article, expressing my hope of having interested 
the English reader in the great work of the Zuyder Zee reclan 
tion, which my country has undertaken. 


influenced those re sponsibl for drafting the constitut } 
the Central Electricity Board and the London’ Passenge1 
Iranspore Board. 

P) Bodies (other than railways trading for profit 
whose ordinary stock may in theory, if rarely in practice, 
pay a handsome dividend. They may vary from. the 
Manchester Ship Canal, the greater part of whose stock 
held by Mancheste1 Corporation, to Granton Harbour, 
whose proprietor is described to-day as a “‘ limited liability 
company,’’ but appeared as the Duke of Buccleuch in 
Private Act of 1919. 

(C) Town Councils directly responsible for Port undet 
takings. 

(R) Main Line Railways which have either constru 
or acquired undertakings, the majority of which 


primarily coal ports. 


One commercial port that of Holyhead vested in tl 
Minister of [ransport, a legacy from an earlier time when the 
British Government was actively fostering intercourse with 
Ireland, as witness Telford’s road. Since 1921, however, the 
Whole of the commercial port has been leased to a railway com 
pany, and for the present purpose it is treated as a railway port 
Naval vards, harbour of refuges and small fishing ports (which 
tend to occupy time at Questions in the House of Commons in 
inverse ratio to their size) are not within the scope of these 
notes, which also fail to deal with sundry conservators respon 
sible for maintenance of channels, e.g., in the Forth and Tees. 

The figures on which is based the Appendix to this paper 
relate to the whole port as known to the Customs and Excis 
Department; those for Southampton, for example, include, not 
only the Southampton Docks of the Southern Railway, but also 
the by no means inconsiderable trade of the Southampton Hat 
bour Board; and within the boundaries of a number of ports 
owned by trusts or companies are docks owned or leased by 
railway companies. 

(4) How far does, and how far should, the Central Govern 
ment concern itself with the administration of these very various 
types of Port authority? 

With the negligible exception of a few relatively small docks 
privately owned, every Port Authority has had to come to 
Parliament at the outset (and often on subseque nt occasions) to 
attain compulsory purchase or other powers. The Harbours, 
Docks and Piers Clauses Act, passed in the vintage period of 
“Clauses Acts ’’ in the late ‘forties, still operates by virtue of 
its incorporation in the local Acts of the majority of Port 
Authorities. As the price of granting powers, Parliament has 
been wont to impose also obligations in regard to one or more 
of the following:—(i) Byelaws (paragraph 5); (ii) Rates (para 
graph 6); (ili) Accounts (paragraph 7); (iv) Government 
Nominees (paragraph 8). 

(5) Byelaws.—Every Authority exercises the power given in 
its Private Act to make byelaws, but these, with their penalty 
sanctions, normally require to be confirmed by the Minister of 
Transport before they become operative. Those relating to 
behaviour of persons within the confines of the port tend to 
conform to a general type, but occasionally some proposal, deal- 
ing perhaps with ‘‘ full University costume ’’ for bathers or with 
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disreputable characters of either sex, may evoke general public out such schemes without finan sistance from the Gover 
interest. In rather different class are byelaws under the Explo ment The Port of Lone \ I for example, recent 
sives and Petroleum Acts, regulating the handling of explosives announced the adoption in pr ple of programme of work 
and petroleum spirit within the jurisdiction of the authority involving expenditure t { se £M.12 
Ihe Inquiry held before confirmation of a disputed byelaw may Developments are also in contemplation on the Tyn 
disclose sharp conflict of view between those directly interested number of other por \ P \u ritic 
in a particular traffic and other users of the port apprehensiv: under their Acts or Orders to 1 the security of the 
ot risks involved [he Minister’s representative holding the revenue, to cover the cost of ne 
Inquiry may have no easy task in striking a true balance betwee uncommon to fin requirement that the Aut 
expert Witnesses on cither side, and in determining thi dvice the sanction of the Minister 
Which he should tender to the Ministet In the last decade proposed repayment period 
some 150 applications have been made to the Minister for con \dditi | powers tor 
firmation of Port byelaws, but in only two cases has a Publi levying ot additio1 rate r for the 1 { 
Inguiry been necessary: in other cases, differences between the may be obtained by 1 Authorit romot P te B 
pardes Were settled by negotiation or Round Table conferences Save in the case of Glass H cl I N 
G) Rates Maximum rates and charges for use of the port castle and Sunderlar thers 
are usually embodied in the Acts constituting the Authority if the cost of the proposed I ’ t excet £100,000 
but it is not uncommon to find in the more recent Acts Dow comp powel 
eV to the Minister, o1 pplication being made to | m, io. the Authority m pply to the M ter {or Py 1 
hold an Inquiry into the rates at any port and to revise th under the Gener Piet d Hat \ ISG] 1862 
maxim Ihe great rise in wages and cost of materials cons Order requiring the subsequent firmat @y 
qui upon the Great War rendered the statutory maximun 11) Other Contr In regard t truct 
rates In most harbours inadequate, and in order to obviate t other than the  exceptior Unemy ment Relie \\ 
necessity for the various authorities at once to promote separate ready mentiones nd re 
Bills authorising additions to their charging powers, a Temporary the Port Author 
| rease of Charges Act ot 1920 enabled the Minister by Order subject to little rl o | I \l te 
to authorise such increase of rates as might be required at any Under the Factor Wo \ 190] H 
port Che various undertakings concerned have since obtained Secretary has made reg 
revised charging powers in Private Bills ove! © process { 
(7) Accounts Many Authorities are required to render 1 hips | the Act | 
the Minister of Transport specified accounts and statistics, the cert ses of acch \\ | I | 
accounts In some cases being required to be audited by over duties of the old Haz 1) e M 
auditor approved by him. 1919 till retained its gene f 
Phe obligation to publish accounts and to submit them to ts interest works belo e ] H 
some independent authority is a sound tonic to any administra has jurisdiction ovet | 
tio [he Minister’s examination of these accounts is not so the Customs Departme ( 
much that of a critical shareholder as of an examiner charged liable to dut 
with a duty to see that the directions of Parliament have been 12) This je ( 1 
carried out, particularly in regard to obligations imposed by critical discuss ’ ’ ( t 


Parliament to provide fot and repayment of loans. In 
about six « the last the Minister has found it 
necessary to exert pressure on a Port Authority to comply duly 


seTVice 


ises 1 decade 


with its obligations in this regard. 

8) Government Nominees.—It is only in the case of Trusts 
that the Minister has the right to nominate for seats on the 
Bo-rd of Management. He nominates two out of the twenty 
nine members of the Port of London Authority, four out of the 


twenty-eight members of the Mersey Docks and Harbour Board 
about Trusts he has similar Not 
these nominees is a Civil Servant, and only instance 
(and that an ¢ xceptional one) can be traced in the last ten vears 
in Which the Minister has communicated with any of his 
nominees in regard to the policy or management of the port 
In appointing his nominees, the Minister’s object is to put upon 
the Governing Board men of known experience, ability and 
integrity shall, if possible, be aloof from the 


and in twenty othe powers 


one ot one 


conflict of 
sectional interests which may often develop in such bodies In 
the case of other Board, one of the Minister’s 
representatives must be appointed as a representative of Labour. 

9) Government Financial Assistance.—Parliament in the 
Ministry of Transport Act of 1919 the Minister power to 
make grants for construction or improvement of harbours, docks 
and piers; but the Hous vet voted him 
a penny for this purpose. As part of the Unemployment Relief 
policy of the years 1920 to 1931, however, grants for improve 
made from other Government Funds. “he 
‘bodies not trading for profit ”’ withdrawn in 


who 


London and one 


Pave 


of Commons has never 


ments limita 
tion to 


1929). 


were 
Was 


[he number of port schemes so assisted in this period was 330 
(some 30 being rejected or withdrawn), and the cost of indi 
vidual schemes ranged from £100 (for the resurfacing of a quay 
at Portsmouth) to two programmes of some £M.2> each for 


London and Southampton Che total expenditure involved was 
over £M.30. The Government grant took the form of a1 ial 
interest contribution over varying periods ranging up to 30 years 
and sis present the time of the grant 
somewhat cent of the capital cost 


innit 


basis at 
pel 


on a value 


averaged over 30 
involved 

The principal classes of schemes so assisted were the ext 
of quay accommodation — (¢ the 
deepening of berths to take larger Sunderland) 
modernisation of dock equipment for quicker handling of cargo 


nsion 
Newcastle upon-Tyne) 


ships (e.g., 


ind vessels (e.g., London, Liverpool and South Wales ports), 
and the construction of new docks (e.g., Grimsby and South 


ampton). 

(10) Financial Control.—Irrespective of any Government 
assistance, the larger Port Authorities are continually engaged 
in the consideration of improvement 
resources are such as to enable them, 


schemes, and their financial 
generally speaking, to carry 





those of | 

bol state CSD I ( ‘ I 
others may rhe ( I f 

vicinity or in one estuary thet et 

demand that the Minister should Cl il root al branch t 


system of charges of the Port Author 


(13) The derelict qu 
turesq uc sight, and evoke ment to! i! ning ot 
scatarers wh Were once the I 1 thre R N 
Phe railway and, still mort ( ( I 
of many of these ports as irrevocab t iner | ites 
windjammer A few th | ere 1 ‘ 
to postpone by i matter of months the « pearance 
crumbling quay: but Port Authorit tor ( I 
that, if at some cost they improve their facilitic 
causes of complaint, they have no larantee that t Col 
plainant will ever put into their port 


(14) When we come to the large 


to find a strong case for Government It ct 
question In some trad vhether the importer should bring | 
goods through Bristol or Hu erpool or Le \ 
Government subsidy to i vem { ( er fac 
ties at any one of these I nt ‘ ‘ ‘ ! 
the trader to transfer I t t It 
that the fairly wid spreac Gove! 1990-31 
prevented any seri ( 1 ‘ 

(15) The Royal Comn 1930 
mended further considerat f f 
together the administration of ac ent port The ( of 
the Port of London Aut t t 10 year ‘ 
over a number of competing dock ppeared to let col 
their View (In Passi t 1 \ er ol terest | rr oO! 1 | 
the total trade of the P.] \ nit met I der 10 per ce 
passes over the Authority quayside the rel der be tt 
shipped in the dock or more often in the open rivet d take 
up to some private Wharf or ware st pro} lor 
grouping has reappeared from time to time, but apart f1 
question of the difficulties of eliminat mpetition betwee 
railway-owned port and its municip neighbour of five mil 
away, In some of the more le t ( Ce ( ipetitors tor 
the traffic may be two or more port ell ovet hundred mile 
apart 

(16) It would be beyond the scope of these notes to attempt to 
examine critically the basis of rate nad « rges of the various 
Port Authorities. The dues paid by any ship for use of the port 
and its facilities are in part based upon the size of the ship a 
recorded in its net registered tonnage, in part upon the cargo 


Net registered tonnage 


loaded or landed. less immutable th 
vard or pound: it is recorded that the net registered tonnage of 





352 THE Dock AND HARBOUR AUTHORITY October, 1938 


The Administration of Ports—continued 


“* Leviathan ’’ was nearly 28,000 in 1931: in 1934 it was under (17) One final word upon the concern of Government in thi 
16,000, and no structural alteration had taken place meanwhile. ports in a National Defence emergency. Parliament has been 
Are not too many of our port rates based on conditions dating assured that the Government are working out plans for divert 
back to the days of sail, and would not a drastic revision lead ing, if need be, traffic from East to West Coast ports; and it has 


to more economical uses of the facilities of ports? To ask the been disclosed in Parliament that Port Emergency Committees 

question is not to indicate any intention of the Minister of Trans- have been set up in all the larger ports. Few, if any, ports in 

port to engage in the Herculean labour of simplifying and codi- _ this country would allow that they were working “‘ to capacity 

fying port rates, at least until his intervention has been sought to-day. By what provision, by what training, can they fit them 
} 


selves to-day so that they may be efficient ‘‘ to capacity ’’ if 


in this direction by representative organisations of Port Authori 
ever the call came? 


ties, shipowners and _ shippers. 


APPENDIX—Summary of Total Value in Million Pounds (£M) of Imports (* In“) and Exports (* Out ™) of Merchandise at Ports in 


Great Britain (based upon “Annual Statement of Trade of United Kingdom lor 1936 ~) 
I-TOTAL VALUE OVER £M10 HW TOTAL VALUE £M2 TO £M10 Hi—TOTAL VALUE £M! TO £2 
In Out In Out In Out 
£M £M £M £M £M £M 
Trusts not London 353 157 Dover 1.9 9 Aberdeen 1.S 1 
trading fou Liverpool 159 13S Dundee oe S Blyth 1 1.9 
prolit Glasgow 23 27 Sunderland S 1S Ipswich 1S 1 
Newcastle 14 12 Greenock lo ) 
Leith 11 } Yarmouth S 7 
Rochester ] ) 
3H0 53S 114 b Llaneth 4 1.0 
Fowe \ Ss 
Workington } | 
ae ) 
Bodies (othe: Manchester 1h 13 (sloucester “ Sh rpness JA) 1 IN s | ! : 2 > 
than railways) Goole 7 7 Ardrossan 7 ? 
trading tor Granton 7 1 
prolit > tt] i) 1 
} ‘ 
Fown Councils Bristo 28 ] Weymouth 2 22 boston 1.1 
Pi ston 24 1 - tsmouth ) 
YS ! 1S 23> | 
Main Line Hull 6 2 Middlesbrough > »S Methil 
Railway Com Southampton 0 { Holyhead 6 js Barrow | 
panies Harwich 21 | srangemouth 7 1.7 Burntis ) S 
; Grinsby 1 J Newhaven >. >? Bo ness " ] 
Swansea y 1? Folkestone > 995 Silloth j 1 
Cardill 6 7 Newport 1b 1.1 
Fishguard 20 1S 
Port Talbot 1. 1.6 
Plymouth 2.2 2 
Hartlepool 15 1.1 
131 SS IS.6 27.5 1S 4 
772 147 16.8 36.4 145 93 
£M1.219 £MS83.2 £M23.8 
The above 49 Ports account for a total trade of some £M1.325. The remaining 54 Ports in Class IV (under £M4) account for some £M). 
making a total of 103 Ports and some £M1.330. 
‘ io " — : alongside the pier. The spaces between and in front of the 
Damage by Marine Organisms | Bay A ogi | om ‘ ‘ 
; © piles were filled with small stone chips and gravel, and_ the 





outer slopes were protected by riprap of larger stones, weighing 


Repairs to Commonwealth Pier 5, Boston, Massachusetts. U.S.A, {rom 100 to 300 pounds each. The solid portion of the pier was 





surrounded by a 50-ft. platform of hard pine supported on oak 


By CHARLES M. SPOFFORD. M.AmSoc.C.E piles, the heads of which were covered with coal tar. Che pier 
cipacislhegey Was partially destroyed by fire in 1907, but was later rebuilt by 
| p to 1 few VearTs ivo the H irbour ot Boston M issa- cutting off the upper portions of the burnt pile > re plac Ing the 


chusetts, U.S.A., was comparatively free from marine borers, 
but since that time much damage has been done by limnoria, 


timber deck by a concrete slab carried by concrete beams resting 
on the original oak piles, and constructing two-storey non 
combustible sheds over the entire area of the filled portion ot 


teredo and chelura. Extensive investigations of such activities . 
Baier a eae gees eee the pier and a portion of the wharf for handling both freight th 
have been carried out by the New England Committee on Marine wae ; Thi k leted 1913 : , 
Pile vestigati ich Mr a a ye eee and passengers. Ms WOrK Was completed in 196. — 
of fy ee ee as oe In 1925 the attention of the Commonwealth's Public Works Hig 
William F. Clapp, of the Clapp Laboratories, Duxbury, Massa. Department was called to the fact that marine borers were = 
pe teenie i. op. ultine bial oy Pr Rie Mae “ts f 1 = : ¥ becoming active in Boston Harbour, and an examination of th 
vestigations hone been 0" ne con ; ee 7 i “a the piles in this pier was made, but disclosed little damage. . 
\ iluable .ddition to the scientific Pore iis eeggp oad Another examination was made in 1932, which disclosed still ler 
bi rex a th go Resse more damage, and another one in 1935, which indicated a con pnp 
borers. Among the structures thus damaged was Common- ees ph sal a an \ It f 4] oe ati "tS 
weanm Tier 5, located in South Boston and cuned by the |. FS 8 EEK OF ESE CXANERATIONS 7 
Commonwealth of Massachusetts This pier is a combined the department engineers recommended that studies be made to “i 
freight and passenger pier, which accommodates a number ef | PE&YeM further damage. After some preliminary investigation, me 
; < ay K ’ “ < < 4 . 4 : 7 
; oe ; , appropriations re made, ; ‘s ‘ay ) SO! 
transatlantic steamship lines as well as lines plying between the ba gwen — - ng . write! — Fay, ee 
Atlantic and Pacific coasts of the United States. Its berthing  ‘ js orgprwe OEP sprite tg gg ae waste 
Kas : : . « Se : a4 . rea eT: P ( de . : c > > > “¢ : th 
spaces are sufficient in length and depth to accommodate the a en ch Finntgo ” = ae te Sark & coon ie 
largest oce: iners aflox The ‘pairing » pie Prone. 4 — See 7 
and mee caer soa a Begg Bie Prof Consideration was first given to the possibility of building a lyi 
agains r damage bs a ss st | g yl 
this Paper S ss 5 = bulkhead around the pier and protecting the piles from further Cal 
Shite czoe . — : . damage by filling wi sand ; Ts ithi tig 
This pler Was begun in 1887 by the construction of a granite The i td — 7 Pe a ivel a — bulkhead. 
. . ° 5 ys > Ss , Ss { S q . 
sea wall, supported on spruce piles around a site 300-ft. wide by = Oe eee eee wh 
1,150-ft. long, and the interior was then filled with materials (a) The construction of a steel sheet pile bulkhead outside in 
. ; . . . ° < . « : " > « MLS “ 
obtained by the dredging required to provide berthing spaces the existing face of the dock Arde by tie-rod the 
X15 g£ Ttace > , restr. i e-TOUS 
* Paper read in October, 1937, at Fall Meeting of American Society secured to concrete deadmen located in the solid fill pil 
fen 


of Civil Engineers. 


of the pier. 
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Damage by Marine Organisms—continued 








(b) The construction of master piles placed at intervals Prior to driving the piles, borings were made to detern 
along the front of the wharf face, and the driving of lengths of piles required for each cluste1 
intermediate steel sheet piles between these master piles rhe contract required a test to be made on one pil T} 
and supported by them. test pile had a total length of 137-ft nd consisted of three 
secuons spiced in the field during riving It was dri 
| istru , lul ull id , } ) 
( The construction of a cellular type ol bulkhead through overlying material of blue clay with team ham 
to retusal on bedrock t 113-it. be VY meal Y Watel | 
] ° } 1 
All of the foregoing methods proved so costly that it was pile was loaded wit! maximum load of 242.000 p 
found more economical to adopt the scheme of replacing the 9 POO pounds per s¢ il in Owe Der! nent set of 0.002 
existing piles by new. steel-bearing piles driven to bedrock or upon removal of the load. wl : robal the as int of 
to the hard strata overlying the rock, and constructing a frame penetration of the pile into the bedroc} Fy 
work of silicon steel beams supported by the steel piles and of the pile during load 
carrying the pier shed columns and a new concrete deck. The that a considerable proport 
general features of this construction are shown in Fig. 1. This friction in the . 
method involved the use of steel piles, many of which had rock 
length in excess of 100-ft and most of which had to bs spliced At the s reward « 
in the field once and some twict It is believed that steel piles ' 
ot creat lenct some of those sed here hac { ‘ ly f 
be S , \ 
i“ ; + al 
g : 9 
m a §... 
—~AB'8 © : Sih ET 33 F i784 S ! 
Hic - ar . T ‘ 
ecm anae' 4 i hs I 
i l 1A 
4 M4 W 
4 + + ; r + ¢ 
oe ne \. a 
i 
RANITE 
WALL 4 2 > 
bos 
j 29 MLW 
hareerrtt saad WRG. ras a a ; ¢ 
By 4 
R { l 
efore \ \\ ( 
‘ t' 6"Ca te 
| 
i pie ( ( 
: a 1 ( )) ( | 
7 nsid thi t Dep ( P \\ 
; | { M Wi | ( | ( \! 
~~ George H. Del D 
\ ’ 
~~. Bos Distr Mr. J N. 1] | R 
144x145 °H | z g . . ! : vs 
89 # Bearing £ . Charles J. O'’Donne f 1 
Piles " x % } : 
CYLINDER PIER SECTION ii = : 
i 5 
1] 2 9-7 ¥ 500 
CROSS SECTION OF “{1) ; - 








PLATFORM le hl st The Dredger “ Karimata 
SHOWING CAISSONS || || § lth s§- 














& STEEL PILING. ail [\<ss 
ii it 597.00 _— | ¥ Ml ugh not engaged on str rt { tio the D 
7 dredgetr Karimata whi et emploved = ¢ , 
Rock or other Hard Material operat . cei as 
Commonwealth Pier 35, Boston, Mass * Lutine off the ec t { He ( ertain fe 7 
of interest, which m mi " 
ccount recently publish: | 
The piles were driven in clusters of four, as shown in the [he dredger is not self-propell 
figure. The riprap and a portion of the silt in the area where Her length is 246-ft., her width 75 
thi piles were to be driven were excavated to as great a depth 4.200 tons Her drau t is only } t 10-ft nd , 
as feasible, following which the steel cylinder shown in. the bottomed, two factors whi mak. er excellently ited tos 
figure was driven by steam hammer to a minimum depth of 5-ft Working at the Lutine Site S ped ‘ 
into the blue clay subsoil, with its top at the proposed level of | Diesel generators of 600 | D. el 
the new steel and concrete deck. The material within the caisson current of 380 volts \ 400-h.p. 1 ‘ e b et « 
was then excavated to a depth of 15-ft. below the anticipated ind the ladder upon which the bucks ; raise 
level of the tops of the piles before the steel piles were driven, and lowered by . 250-h.p. motor The lider mav be iste 
one by one, by a steam hammer. These piles were 14 by 14}-in so that the buckets will dredge at any depth up to 98-ft Thi 
Carnegie bearing piles, weighing 89 pounds per foot, and position of the dredger may be alter ; ante 
intended to carry 200,000 pounds each The cylinders were winch, which works on one or more f ‘ ea\ wire ropt 
held in position laterally during driving by timber frames In by which the dredger has to be anchored 
some cases the piles rotated somewhat in driving, and in some The bucket chain carries 130 buckets, each of which } 
cases the driving of one pile carried down another pile After capacity of 400 litres [his capacity is comparatively sm 
the piles were driven, a layer of 2-ft. of sand and gravel was but the buckets are made of a special kj of hard ‘steel to 
deposited within the caisson around the piles and over the over enable them to break any object with which they may come 
lying soil, and concrete was then deposited by tremie in the into contact The normal speed at which the bucket chain 
caisson around the piles, the caisson proving so nearly water works is 18 buckets per minut The material which is dredged 
tight that none of the concrete had to be placed under water. up is carried to a rotating sieve, which has a diameter of about 
The Contractor was required to pull the existing timber piles 13-ft. and a total length of 57-ft rhe sieve holes in this drum 
which interfered with the new work, and to remove in whole o1 have a diameter of 11-16ths inch All sand and clay pass 


in part all other main piles, spur shores and cross-bracing under through the sieve holes into discharge shoots. which carry the 
the existing platform. The existing fender piles and capping and — sand and clay a good way behind the dredger. High pressure 
pile and timber corners were also removed and replaced by new water jets serve to separate the sand in the rotating sieve drum 
fenders. from any object that may be deposited by the buckets 
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Some Modern Developments on Tyneside and 


at the Port of Newcastle-upon-Tyne 


The Great Coaling and Industrial Centre of the North 


By R. F. HINDMARSH, M.Inst.C.E., Engineer-in-Chief of the Tyne Improvement Commission 


(Concluded trom page 318) 





Jarrow Staith 
So successful was Howdon Staith that the Tyne Commission 
decided to erect a somewhat similar one at Jarrow. This staith, 
which is used preferentially by John Bowes & Partners for the 
shipment of coal and coke, has a river frontage of 1,309-ft. and 


a depth of water alongside of 25-ft. below L.W.O.S.T., provi- 
sion being made for 30-ft. at L.W.O.S.T. when required. The 


maximum height of shipment and outreach is 65 and 60-ft. 
respectively. 

The staith has three shipping towers, 
500 tons of coal per hour. 

Owing to the close proximity of a 
paint works, elaborate precautions | 
were taken to eliminate any nuisance 
which might arise from coal dust by 
the provision of air suction filters, 
water sprays and steaming plant to | 
damp the dust collected by the suction — | 
plant. | 

The staith was opened in July, | 
1937, by H.M. The Queen, who was 
then H.R.H. The Duchess of York. 

Fig. 3 in the Illustrated Supplement 
staith. 


each capable of handling 





shows cross sections of the 


City & County of Newcastle-upon- 
Tyne 
Extension of Quay East of Ouse Burn 
Act, 1935 

In 1935, the Newcastle-upon-Tyne 
Corporation obtained Parliamentary 
powers to extend in an easterly direc 
tion their quays on the north bank of 
the River Tyne. The length of the ex- 
630-ft., which brings the 
total length of quayage owned by the 
Corporation to 7,278-ft. 

An agreement was made at the same 
time with Messrs. Spillers, Ltd., for a 
long-term lease to them of land belong- 
ing to the Corporation immediately 


tension is 


behind the site of the proposed quay 
extension for the erection of a grain 








silo and provender mill. 





which form a central support to the main transverse beam, the 
other longitudinal bracing consists of a beam 18-in. by 42-in. 
continuous between cylinders. The main beams 
vary in depth from 66-in. to 48-in., being 28-in. wide and are 
continuous over the central supports, the land abutments are 
at the counterforts of the retaining wall, at their river end the 
beams enter and receive support from the cylinders. A beam 
24-in. by 24-in. between the cylinders and central beam com 
plete the front section of a frame. Thx beams are 48-in. 
deep by 20-in. wide, the rail beams being 33-in. deep and 12-in. 
wide. 


transverse 


cTali 


1 


The ground behind the quay s 
—— —, retained by a loaded L-shaped rein 
forced concrete wall having counter 
forts at 18-ft. centres and varies in 
thickness romf 15-in. at the top to 
20-ft. at its base, which is supported on 
a horizontal base slab 20-ft. wide and 
3-ft. thick, the level of the bottom of 
the base slab being 3-ft. 6-in. above 
L.W.O.S.T. The base slab forms an 
abutment to a continuous line of 
Larssen Section 5. steel piles 38-tft. 
long. A precast horizontal and diag 


onal member 18-in. by 18-in. between 


the retaining wall and central beam 
completes the back section of cach 
frame. Conditions did not permit of 
any anchorages to the retaining 
wall. 

Both the superstructure of the quay 
and the retaining wall are supported 
on groups of 16-in. octagonal rein 
forced concrete vertical and raking 
piles, which varied in length trom 
30-ft. to 56-ft. owing to the hard driv 
ing conditions. The base slab of the 


retaining wall is designed as continu 
ous over its supporting piles. The front 
group of piles, six in number, are en- 
cased in reinforced concrete cylinders 
9-ft. in external diameter, which are 
sunk to dredged level 
the underside of the deck, the cylinders 


and carried to 











Although Messrs. Spillers will have 
the privileged use of the quay for the 
discharge and loading of their ships, 
when not in use by them the quay 
will be available for the use of other 
traders. 

The storage capacity of the silo is 30,000 tons, the height of 
both the silo and mill is approximately 125-ft. above ground 
level. 

Grain is taken from ship and delivered to the silo by means 
of a suction plant, which travels on the crane rails, and delivers 
on to a conveyor running the length of the quay, which in turn 


ALBERT 


delivers the grain to an inclined cross conveyor serving the 
receiving end of the silo. 
After consideration of many types of design, the City 


Engineer, W. J. Steele, Esq., D.S.O., M.Inst.C.E., decided on 
a reinforced concrete structure as best meeting the conditions of 
the site, and the works were designed and carried out under his 
direction, Messrs. L. G. Mouchel & Partners being associated 
with him in the design of the reinforced concrete. 

Fig. 4 in the Illustrated Supplement shows a cross section of 
the quay, the superstructure of which consists of a series of 
transverse frames spaced at 18-ft. centres. Continuous over each 
frame, and parallel with the cope beam, are the crane and rail 
beams, the deck being continuous over these beams. 

The structure is braced longitudinally 3-ft. 6-in. above 
L.W.O.S.T. by a continuous central beam 4-ft. 6-in. deep, 
6-ft. wide at its base and 4-ft. 6-in. wide at the top, except at 
the junctions of members of the structure where it is widened 
to 6-ft. This beam also carries the columns 30-in. by 30-in., 


BLOCKLOCK, ESQ., 
General Manager and Secretary, Tyne Improvement 
Commission 


of which there are 36, are subsequently 
filled with concrete. The total number 
of piles driven was 1,025. 

The deck, which varies from 9-in. to 
12-in. in thickness, is surfaced with a 
9-in. layer of concrete with granolithic 
finish; in this the crane and other rails are laid 

The deck is designed to carry a dead load of 10 cwts. per 
sq. {t., and the crane, which has a lifting capacity of 30 tons at 
55-ft. radius, weighing 175 tons. The the 
27-f{t. 6-in. 

Elm fenders and distance pieces are provided at 
each cylinder; steel bollards provided at 
intervals. 

The berth at the quay provides a depth of 30-ft. below 
L.W.O.S.T., coping level being 22-ft. 6-in. above L.W.O.S.T. 

The works, which included the construction of roads and 
railways, were commenced in March, 1936, the retaining wall 
being first built in an open timbered trench, after which the 
ground in front of the retaining wall was dredged and the front 
section of the quay completed. 

While dredging was in progress as much as possible of the 
front section of the quay was precast. 

Photograph No. 10 shows the quay. 


gauge of crane is 
and between 


cast are frequent 


Team Valley Trading Estate 
Among recent schemes to improve industrial facilities in the 
North-east, one of outstanding interest is the establishment by 
the Government of a trading estate at the Team Valley near 
Gateshead. 
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(11) Aerial View of the Team Valley Trading Estate 
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Port of Newcastle—continued 


When the slump of 1931-34 hit the world, the heavy indus- 
tries of shipbuilding, iron and steel manufacture, heavy 
engineering, and coalmining suffered the most severely and 
were the slowest to recover. On those industries the North-east 
relied for its prosperity. 

Measures had to be taken not only to relieve unemployment, 
but also to ensure that future depressions would not involve the 
area to such an extent. Following the appeal of the North East 
Development Board, which was strongly supported by Sir 
Malcolm Stewart, the first Commissioner for the Special Areas, 
the Government incorporated the Company known as North 
Eastern Trading Estates, Ltd., in May, 1936, and gave it 
powers to find and develop a_ suitable site, whereby light 
industry could be attracted to the North-east. By this means 
it was hoped to counterbalance the weight of heavy industries 
on which the area depended. North Eastern Trading Estates, 
Ltd., is a public company limited by guarantee only, and 
financed by money on loan at interest from the Government. 
Interest and amortisation charges are provided out of factory 
rentals. Its directors, led by Col. K. C. Appleyard, O.B.E., 
D.L., J.P., are North-east business men, and it is believed 
that never has a British Government entrusted the administra- 
tion of such large funds to a group of private individuals. 

In October, 1936, work was started on the development of the 
700-acre Team Valley, a tract of land bordered on two sides by 
the Borough of Gateshead and on its south and west by agricul- 
tural country. With the London and North Eastern main line 
from London to Scotland on its east boundary, the Great North 
Road and east to west arterial roads in sight, and the River 
Tyne less than a mile away, the Estate is naturally provided 
with all the resources of rail, road, and river transport. The 
plan of the Estate is based on a cross formed by two main roads 
intersecting at right angles at the centre, thus splitting it up into 
four quadrants. These are further subdivided by lesser roads 
into factory blocks of about 25 acres. The factories in each 
block are built round a quadrangle of open green space, which 
is kept available for factory employees, kiosks, cycle sheds, 
etc. A full-gauge railway gives access to all four quarters of 
the Estate and connects to private sidings on the main line. 
The factories themselves are airy, well-lighted buildings of mono- 
lithic type with clerestory lighting, and are fully equipped 
with electricity, water, central heating, drainage, lavatory and 
office accommodation, enabling the tenant to enter into occu- 
pation et no capital outlay beyond the installation of his plant. 

At the centre of the Estate is a fine crescent-shaped central 
administrative building, which will house the estate offices, post 
office, banks, labour exchange, restaurant, and committee rooms 
at the disposal of tenants, as well as offices available to public 
and private servants of commerce. 

Nor has the welfare of employees been forgotten in this great 


Publications 


Port Affairs in the Argentine. 


The Report, just issued by the Board of Trade,* on Economi 
and Commercial Conditions in the Argentine Republic by Mr. 
Stanley G. Irving, the Commercial Counsellor of His Majesty’ 
Embassy, Buenos Ayres, contains a great deal of useful infor- 
mation respecting the progress of the country during the period 
from June, 1937, to April, 1938. At the outset, there was a 
sharp upward turn in the economic fortunes of Argentina which, 
unfortunately, has been short-lived. The revival of exports 
received a considerable impetus during 1937 from unprecedented 
wheat and maize harvests, and so heavy was the shipping move 
ment during the first six months that the total tonnage shipped 
constituted an all-time record, while the total value of the ex- 
ports was only once previously exceeded, viz., in 1920. Unfor- 
tunately, a very different situation is in prospect. The estimated 
1937-8 wheat, maize and linseed crops are from 20 to 40 per 
cent. less than the actual crops of the preceding year, and a 
steep decline in exports during 1938 is considered inevitable. 

As a result of the heavy shipments of grain in the first half 
of the year and a revival of imports in the second half, there 
Was an appreciable increase in the shipping movement at 
Argentine ports, the number of ships rising from 2,760 to 3,245, 
and the net tonnage from 10 to 11.4 millions. The export of 
cargo during the first nine months taxed the capacity of the 
loading appliances at terminal ports, record shipment of cereals 
being sent to Europe and North America. The following infor- 
mation is given respecting port works and dredging: 

‘‘ Statistics issued by the Directorate-General of Navigation 
and Ports regarding expenditure on harbour works in Argentina 
show that in the period 1932-6 $34} million pesos was spent 
on dredging shipping routes and $44} millions on other works. 
It was estimated that $14 million pesos would be required for 
works during 1937, while plans were approved for the expendi- 


*H.M. Stationery Office. Price 3s. 6d. net. 


scheme. Apart from the advantage of being able to work in 
well-lit, warm, and airy factories, each block of buildings is to 
be provided with a canteen with electric kitchen, where factory 
workers can get a hot meal within their means. A large covered 


recreation centre with playing fields is being planned, and 
throughout the Estate natural “‘ parklets,’’ already wooded, will 
be left undisturbed. 

The rate of progress has exceeded even the most optimistic 


hopes, and the measure of success has confounded all critics. 
Some idea of the amount of work accomplished is shown by the 
fact that in eighteen months over a million pounds have been 
spent on engineering development and factory construction. 


That expenditure shows its worth in the fact that in that 
short time North Eastern Trading Estates, Ltd., have secured 
no less than 98 tenants. These firms will employ some 10,000 


people when in reasonable production. The industries they 
represent are widely diverse. Among them are ten producers 
ot different sorts of food products, thirteen light engineering fac- 
tories making mining machinery, pumps, motor bodies, cycle 
lamps, reinforcement metal, and repairing dynamos and engines 
Another batch belongs to the packing industry, with bottles, 
milk cartons, fibreboard, and wood their products. 
The furniture, house fittings, and joinery trades are represented 
by a door manufacturer, furniture makers, a quilt factory, shop 
fitters, and wireworkers, and the decorative section by lamp- 
shades and table mats. In the clothing class are eight manu 
facturers of women’s coats, overalls, ready-made suits, millinery, 
hosiery, and children’s wear. Building trade suppliers, haulage, 
and a heterogeneous variety, including photography, toys, sports 


Cases ds 


apparatus, electric lamps, and paint brushes are among other 
branches of industry represented on this Estate. 
Other industries will be attracted to the North-east, not only 


because the 
from the 
unsuitable 


advantages of a first-class site, but 
success of those so recently established will remove 
North-east its quite unwarranted stigma of being an 
place for light industry. The most convincing proof of all that 
such trades can succeed in this area lies in the expansion of 
factories belonging to Team Valley tenants. Despite the fact 
that not one of them has been in production on Team Valley 
for more than nine months, four are doubling their size, thre« 
others are considering similar plans, and one who started with 
the smallest 1,500 sq. ft. factory now requires eight times mor 
space to cope with the demand for his products. 

Some idea of the size of this undertaking, for 
Alexander Gibb & Partners are consulting engineers, is 
by the fact that 1,652,000 cu. yds. of excavation and fill hav 
been handled to date; 48,000 cu. yds. of concrete have been cast 


because of the 


Tr : 
which Sir 


to form roads, bridges, culverts, etc., and over 2,000 tons of 
steel have been used. 

Photograph No. 11 is an aerial view of the estate. 
ture of $1513 millions in future years. The largest item is the 


construction of the New Port of the Federal Capital, on which 
it Was proposed to spend $2} millions during the past year and 
$743 millions in the future, $9 to $9} million pesos having been 
already spent on it during 1932-6. Corresponding figures fot 


the ‘“‘ old’’ Port of Buenos Ayres are $2) and $17} millions, 
and $9,609,400; for the Port of Mer del Plata, $1,700,000, 
$20 millions, and $4,715,000. The programme involving an 


expenditure of $20 million pesos on dredger equipment, which 
was authorised at the end of 1936, has been held up owing to 
the sharp rise in shipbuilding costs. It is understood that th 
original scheme will be modified and cut down, in order to 
adjust it to the changed price situation.’’ 


Port Facilities at Zanzibar. 


The accommodation for shipping at Zanzibar is described in 
the recently issued Annual Report on the Zanzibar Protectorau 
(H.M. Stationery Office, 9d. net), as consisting of a wharf, 
800 feet long, capable of berthing ships up to 400 feet in length 
alongside, and affording a depth of 20 feet of water at 
L.W.O.S.T. The wharf is equipped with five electric cranes, 
and there are spacious transit sheds, with an additional shed 
for the inspection of agricultural produce. Anchorage is also 
available in the harbour, with protection for lighters, water 
boats and other small craft in an inner basin, sheltered by a 
breakwater. 

The total number of ocean-going vessels which called at the 
Port of Zanzibar during 1937 was 366, representing a total net 
registered tonnage of 1,696,941, being an increase of 25 ships 
and 113,272 net tons, as compared with the figures for 1936. 


We have received a folder leaflet from Messrs. Robert Boby, 
Ltd., of Bury St. Edmunds, on Modern Handling Machinery 
and Steel and Concrete Constructional Work, which contains a 
series of photographic illustrations of plant and 
installed by the firm at the quayside and elsewhere. 
coal handling are noteworthy features. 
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DREDGING AND 
RECLAMATION WORK 


For Dumbarton Harbour Board, 1936 
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Bucket dredging and loading barges. 

















Conveying dredgings to Pumping-ashore dredger. 





WESTMINSTER DREDGING 


36 Victoria Street, Westminster, London, S.W.1 


Telephone—Abbey 6894 Telegrams—Dredgeria, Sowest, London 
Cables—Dredgeria, London Code—A.B.C. 5th Edition 
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From all over the world come 
testimonials to the RELIABILITY 
of Smith Cranes. Time and again 
comes news of machines working 
in the farthest corners of civilisa- 
tion, doing their job dependably 
from day to day, from year to 
year, without need of repairs or 
overhauls. The immense strength 
and sound, simple design of these 
Cranes, evolved by Smiths in 120 
years of practical Crane-building, 
make them the finest economic 
proposition for any type of lifting 
job where speed and safety of 
handling are essential. 





LONDON OFFICE: 
25, VICTORIA STREET, 
LONDON, S.W.1. 


Telephone—ABBEY 2064 














THOMAS SMITH & SONS (Rodley) LT D., RODLEY near LEEDS 
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Notes of the Month 


Warehouse nearing completion at Port of Gdynia. 

fishery industry, with a storage 
constructed at the Fishery 
500.000 zlotys 


A warehouse for the herring 
capa ity of 20,000 barrels, is being 
Harbour of the Port of Gdynia at the cost of 


and will shortly be opened for operation 


Proposed Deep-water Channel at Sacramento, Cal. 


] 


A scheme is mooted for the formation of a deep-water channel 
at the Port of Sacramento, Cal., U.S.A It is proposed to dredge 
a channel 30-ft. deep at low water, with 200-ft. bottom width 
from deep water to Lake Washington 


situated Just West and 
across the river from Sacramento, where the new harbour scheme 


is to be developed. Che channel will be about 50 miles in length 
The matter is under consideration by the Board of Engineers of 
the United States War Department 
Grant for Pittenweem Harbour Refused. 

Pittenweem Town Council have been notified that no gt 


will be made by the Treasury towards the 
harbour. It is stated that after careful consideration of 1 
application, in conjunction with the covering report 
the Fishery Board of Scotland, the Development Commissioners 
are otf the opinion that the fishery 

justify the expenditure The Town 
matter back to the Harbour Committee 


cost of repairing the 
} 
issued by 


involved do not 


Council have referred the 


Interests 


Port of Dunkirk. 


has been allocated by thx 


Further Improvements at the 

The sum of 10,000,000. frs he French 
Government tor further developments at the Port of Dunkirk 
rhe programme of improvements includes the new lock entran 
Which is approaching completion and 
cultous route through the Trystram and 
features are a protecting mole o1 
bour, and the deepening of the harbour in 
draughted vessels. 


will free ships fron cll 
Guillain lock 
breakwater! n the outer har 


order to receive aecep 


First Roumanian Floating Dock. 


The 
Port of Constanza 


dot k, 


floating dock, which has been built at Liibeck for the 
is the first to be supplied to Roumani Phe 
Which was completed in 13 months, is 135 metres 


tres high, and weighs 4,200 


length, 31.5 metres wide and 11.5 me 

tons, and was towed to Constanza by two German tugs rrivin 
there towards the end of August. Previously, vessels had had 
dock at Istanbul, and the new floating dock will greatly gment 


the facilities at the Port of Constanza. 


Cranes to be Reconstructed at Gothenburg. 
The 
Harbour 


City Council has been approached by the Gothenbury 


Board to authorise the expenditure of approximate 


200,000 Krona on the reconstruction of four double cranes, fo1 
use with the Swedish America motor linet Stockholm now 
fitting out at Monfalcone. Phe Stockholm "’ is 26 metre 


breadth, and unle Ss altered, the cranes at het usual berth vill 
only extend about 12 metres over the vessel, or less that lf 
the beam. 
New P. and O. Liner. 

A new Peninsular and Oriental liner the s.s. ‘* Canton 
15,500 tons gross, will make her first appearance at the Port of 
Southampton on the 8th instant, when she calls to load freight 


for the Far East. his vessel is the latest addition to the Com 
pany’s fleet engaged on the service providing regular communi 
cation between Southampton and_ prin ipal ports in Chir and 


Japan. 
Proposed Free Zone at Genoa. 


Ihe Genoese Port Authority is. considcring a prop il to 
establish in the port a free zone for the agricultural products of 
South Africa. The proposal has emanated from a 
made to the Government of South Africa by exporters of frozen 
meat and fruit, who are desirous of having the Port of 
base for their traffic with Central and Northern European 
countries. It is understood that the which 


required for a free zone could be provided without difficulty 


suggesvion 


(;enoa 
ads a 


space would Le 


Clyde Navigation Trust Finances. 

The total revenue of the Clyde Trust for the past 
year amounted to £1,012,470. The revenue from 
£338,277, an increase of £19,919, compared with the preceding 
year, and revenue from goods amounted to £349,166, being an 


financial 


VOCSSE Is Was 


increase of £23,645. Other items of revenue, including those 
from cranes, hoists, ferries, graving docks, granary, etc., 


amounted to £325,027, being a net increase of £18,971. The 
tonnage of vessels entering and leaving the port was 15,721,920, 
which is the highest on record, and an increase on the previous 
vear of 589,367 tons. 


Graving Dock Recommissioned at Jarrow. 


Ihe Mercantile Dry Dock Comy N / 
Jarrow has been recom: one tte f 15 
months for extensive re] 
nd new dock gate 
Improvements at Port of St. John, New Brunswick 
An extension of the qu 
st John Ne \ Br lI \V r 
6S0-tt. long by 90-1 ‘ 
at a tot cost of al it PYVS 000 ce 
Fuel Oil Facilities at Cape Town. 
It is reported t ep 
Anglo-lIranian Oil ¢ ( 
extended to connect up wit ( thie 
re now twelve bert nthe © \ 1) k ( 
Harbou t whi t ble t 1] fue 
Phis facilitates the ) I ‘ 
ime time ( te ‘ ‘ 
from the cargo- I t 
New Breakwater completed at Malmo. 
\ ew breakwat ec 
Malmoé, Swede I hie reat ‘ 540 
metre 1,771.8-1t ( c ( 
t ‘ I! estel ( t 
rete | pe | 240 metre 779 
( shile the t 
7 metre 23-1 Vice ‘ 
lerminat rete ‘ \(, A 
‘ \ | te i'l { 
Liege International Exhibition and the Albert Canal. 
An international exhibiti to be he Lieu 1 
towards the « { NI 1939 
rath t the re ( Albert ( ect 
Liege and Antwerp Phi terwat ’ 00 
it SIX locKs t ‘ 
] Sl 141 Cl 
li time betwee r ( 1929 
dd hive d rest HH | 
Wl De iccessible to oce I ( ‘ OOO tf ‘ 
veight Phe Exhibitie trate ( te 
ETC’ id engine 
tion hipbual 
Centenary of the Southampton Decks. 
Qn the 12th of this mont the cent ! | 
Stom yin ot Sout! 1 ey ‘ 
utial dock was first used b Dp] IS42 
modated vessels of the P nd © nd R M P. 4 
panies then mo I Line reest ( 
Southampton re | th ! 
for the largest ships of the period to the ese 
modating uM ner thie Ou Mat 
Aquitania Fro ‘ { 
have grown until t there 
x miles of qu 
Grab Hopper Dredger for Barrow. 
\bout the middle of t 1 nt 
hopper dredget Foulne built to the er of the I 
Midland and Scottish Rail Com for service at ] 
vas launched by Messi Fergu Bre Port G | 
fhe dimensions of the vess re Lengt 170-ft 
36-1t depth 13-{t. 9-1 nd the hopper { 690 
Phe main propelling m he! ( t | I ‘ 
ion engines, and one marine retur e boil ( 
type of Turbine Patent furnace 1 Ol ¢ Opel 
through two winches, each having tw vlinder ste ‘ ‘ 
and powerful steam winche re fitted fore 1 ft 
the heavy dredging moorit \ seal 
of the wheel-house to facilitate night dre 
Dholera Port Improvements. 
rhe scheme undertaken by the Ge ernment of In to ce D 
the Port of Dholera, which serves the whole of North Guier 
will be completed in the near future The Magarwali Creek ( 
site on which the new port is being constructed to be pr 
vided with a floating jetty and a crane to facilitate the 
of goods. Additional accommodation for goods will be fort] 
coming on the low-lying land bordering the creek, whi Vi 


be filled in, 
Chis part of the scheme is expected to be taken in hand imi 
diately, and it is hoped the work will be 


season. 


and warehouses constructed on the reclaimed are 


comple ted before 
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Correspondence 


To the Editor of ‘‘ The Dock and Harbour Authority.”’ 


Dear Sir, Estuary Channels and Embankments 

Referring to the article on the above, which appears in the 
June issue of ‘‘ The Dock and Harbour Authority,’’ it has 
occurred to me that you may be interested in some work which 
we have carried out at Greymouth in connection with a scheme 
for improving the navigable depth on the Grey Bar. 

The result of our investigation has been to establish a close 
connection between the bar depth and the littoral drift, so far 
as this harbour is concerned, and this appears to support the 
suggestion you put forward in the discussion on the cause and 
origin of bars. 

I am enclosing a report which I recently presented to my 
Board, which gives in some detail the results of our investiga- 
tion, and also a copy of the plan of the coastal frontage. 

Yours faithfully 
DAVID C. MILNE, 
Greymouth, New Zealand. Harbour Engineer. 
July, 1938. 


Greymouth Harbour Board 


Board. 


Proposed System of Groynes 


The Chairman, Greymouth Harbour 


In accordance with the Board’s instructions, I have to submit 
the following report on the proposed system of groynes at 
Blaketown. 

In the development of the Port of Greymouth the major 
problem which contronts the Board is the question of providing 
and maintaining a navigable depth on the bar which will 
adequately meet the requirements of the class of vessel which 
i trading to the [his is a problem which occupies 
the minds of harbour authorities in many different ports all ove 
the world, and a variety of methods been employed by 
these authorities in their endeavours to find a solution. The 
means whi h are adopted are very largely governed by economi 
considerations which limit the expenditure which can be incurred 


now port. 


have 


in this connection, but they are also influenced in a= major 
degree by the engineering difficulties which have to be over 
come. 


In considering the question of improving the harbour entrance 
at Greymouth, a very careful investigation extending over a 
number of years was necessary to collect reliable data upon 
Which to base any project of this character. 

An initial step in the inquiry was to establish definitely the 
cause of the extremely rapid variations both in location and 
extent which are characteristic of the Grey Bar, and to deter 
mine whether these unstable conditions were produced by 
detritus carried down by the river, or whether they were due to 
external agencies which have their origin in off-shore or coastal 
conditions. 

Che material carried down by the river in flood 
chiefly of very heavy gravel up to six inches in diameter, and 
the current velocity during floods occasionally exceeds 10 knots. 
The effect of floods on the bar is generally to improve the depth 
ot water while shoaling occurs at the berthages. Under normal 
conditions the current velocity does not exceed two knots, and 
the only material brought down by the river is fine mud and silt 
Which passes out to sea without being deposited on the bar. 

Samples of material taken from the bar from time to time 
were found to consist of fine sand, the grains of which had the 
rounded appearance characteristic — of while the 
material dredged from the berthages was coarse gravel contain 
ing generally not more than 10 per cent. of sand, the grains of 
which were coarse and angular in appearance. It was apparent, 
therefore, that the bar was not formed by detritus carried down 
by the river, and that the influence exercised by the latter on 
the harbour entrance was due to fluctuations in the scouring 
action produced by variations in current velocity on material 
carried along the coast by ocean currents or wave action. 

The existence of a main ocean current moving in a Northerly 


consists 


SCad sand, 


direction along the coast appears to be a firmly established local 
tradition, but a careful investigation carried out in this connec 
tion did not support this belief. A large number of surface and 
deep-water floats were used, and many observations were taken 
within a radius of two miles seaward of the harbour entrance. 
The method employed was to use two floats in each series of 
observations. One float was controlled by vanes set at a depth 
of 3-ft. below the surface, while the vanes of the other were set 
be low 


at 12-ft. surtace level. Both floats were released simul 
taneously at mid-stream opposite Pier No. 245 at the lower end 
ot the wharf, and the current velocities were measured between 


this point and the light on the head of the south breakwater. 
Outside the harbour entrance the paths of the floats were 
located by means ot theodolite bearings, two instruments being 
used, one on the head of the south breakwater and the other 
on the head of the north. 
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The following is an analysis of the off-shore current observa 
tions: 


Direction Percentage Velocity ; 
South ee aa 33 44 86-ft. / Min. 
West sh ae 45 64 — 155-ft. 

North sie 22 106 — 420-ft. 


The high velocity of approximately 4} knots which was 
recorded in the case of one float moving in a northerly direction 
occurred during a period of heavy south westerly swell wher 
the observed height of the waves at the harbour entrance was 


6-ft. In each ot the other cases, where the floats took a 
northerly course, the swell was from the south-west, and the 
observed height of waves at the harbour entrance ranged 


between 4-ft. and 6-ft. The relatively high velocities attained 
by the floats which moved in a northerly direction were due to 
the combined effect of the river current and _ the heavy south 
westerly swell. The result of these observations was to eliminate 
ocean currents as agencies in producing shoaling of the bat 

It was established, however, that accretion at the harbout 
entrance occurred during periods of south-westerly seas, am 
during these periods material accumulated rapidly on the tore 
shore to the south of the harbour. The material on the beacl 
consisted chiefly of fine sand, comparable with samples obtained 
from the bar. The rate of generally uniform 
along the foreshore, after 14 days’ con 


accretion Was 


and on one occasion 


tinuous south-westerly seas, the level of the beach was raised 
from 2 to 4-ft. between high and low-water marks Che quai 


tity of material deposited during this period on the beacl 


between the south breakwater and a point one mile to the 
south amounted to approximately 80,000 cu. yds Phe perio 
of south=westerly swell was followed by 48 hours of northerly 
seas, Which produced rapid erosion of the foreshore and !owere¢ 
the beach level an average height of 3-tt [he erosion Was most 
pronounced near low-water mark, where the level of the bea 
dropped a maximum height of over 5-t It s estimated th 
of the 80,000 cu. yds. accumulated during the period of 14 d 
approximately 50,000 cu. yds. were removed during — the 18 


hours of northerly seas. 

Observations taken ove! at | 
westerly seas were always accompanied by the tore 
shore, while northerly seas, which rarely exceed 48 hours’ dur 
tion, produced exceedingly rapid ceTosion Ihe rate of travel of 
material along the beach s established 
that during moderate northerly seas the sand and shingle 
southwards at an average rate of half-mile per 24 hours, and 
that during heavy seas the rate of travel increased — te 
approximately one mile in 24 hours. The rate of travel of san 
and shingle along the beach in a northerly direction 
between quarter mile and half mile in 24 hours, 
sea conditions. 


| } 
Dlished 


long period est that soutl 


iccretion on 
Was measured, and it w 
moved 
Was 


varied 


act ording to 


The investigation revealed that fluctuations in bar depth 
varied with the movement of the littoral drift along the coast 
from South to North under the influence of the prevailing 
south-westerly swell. Under normal conditions the rivet 


velo ity is sufficient to deal effectively with the littoral set, and 


a state of equilibrium results with the bar depth more or less 
stable. If this state of equilibrium is disturbed by an increas 
in the littoral drift or by a decrease in the river current 
temporarytand local accretion will result. In the rare event of 


these factors being coincident, serious shoaling inevitably occurs 

Phese latter conditions were operative in the carly part of 1936 
when the depth of water on the bar reduced to 16-f{t. at 
H.W.O.S.1T. During February of that year, moderate but 
continuous south-westerly swell prevailed, accretion occurred 
along the beach to the south of the harbour, and the bar dept! 
progressively less. Between the 6th 


Was 


and the 17th ot 
the following month heavy south-westerly seas were experienced, 
and a survey made on the 17th revealed that the bar had not 
only vertical direction, but had extended 
laterally to a point some 300-ft. seaward of its normal position. 
Approximately 38,000 cu. yds. of material were deposited or 
the bar, and between the Ist February and the 17th March the 
total accretion on the bar amounted to 75,000 cu. yds., reducing 
the bar depth from 23-ft. to 16-ft. at H.W.O.S.T. and disorgan 
ising shipping movements at the port. Current observations taken 


became 


increased Ih a also 


throughout this latter period disclosed that the maximum 
current velocity occurring at half ebb did not exceed 1! knots 
while at quarter and three-quarter ebb the velocity fell to less 


than three-quarter knot. 

Between the 23rd and 26th March northerly and westerly se: 
prevailed, and 17,500 cu. vds. of material were removed from 
the bar solely as a result of the scouring action produced by sIx 
ebb tides—2,900 cu. yds. being removed during each ebb tidal 
period of six hours. Between the 26th and the 31st March 
when light westerly and south-westerly seas experienced 
and the river current was increased to a maximum velocity of 
three knots, 100,000 cu. yds. of material were removed from 
the bar during 11 ebb tides—an average of approximately 9,000 
cu. yds. during each ebb tidal period of six hours. 

A considerable amount of erosion occurred on the beach 
between the 23rd and the 31st March, and at the end of April, 
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Greymouth Harbour Board—continued 




















after two short pe riods of northerly seas, the beach was restored between the groynes, and the beac level in place \\ Talse 
to the condition which obtained at the beginning of February. to a height of over 6-ft The accretion which was at first col 
The investigation not only established definitely the causs fined to the area between the groynes then extended rapidly t 
of bar shoaling, but it also suggested a means of effecting an the south of No. 6 groyne nd more slowly to the north of 
improvement in the entrance conditions. If by a system of No. 9 groym At the end of the month the area whi 
sroynes constructed along the foreshore to the south of — the been affected by the groyvnes extended from a point 10 « 
harbour, a proportion of the littoral drift could be intercepted — to the north of No. 9 groyne and to a point 30 chains to th 
an improvement in bar depth might reasonably be expected. of No. 6 groyne [he total length of beach affected by 
Observations taken on the beach and surveys made of the grovnes was 60 chains, and the total quantity of material accu 
bar, convinced me that any scheme which was designed to mulated amounted to 85,000 cu. yd Ihe greatest cretuio! 
effect an improvement on bar depth would have to deal with occurred in the vicinity of the groyne d became prog ve 
enormous quantities of material The littoral drift along the less to the North and South 
$340 * | ut ” 
| 1 } A 
; ae ah ; p 2 
: : ! 4 | 
z ° hoe { o* } 
- . —_— asneiiiie — os A a4 ab “” M4 =F 
ee tl a mene A 7 . 
. 1 
" ” * vs , | ‘ } 
VAT N f ECT | 
DETAIL OF CONSTRUCTION OF GROY NE - 
ws 4 et : | 
| 
‘ a i 
CCR eee | 
Pr « 
oe‘ + | 
TYPICAL ELEVATION ‘ ; | 
$8 SS SS A 4 , j 
3 
<f* <p, 
<M ,> tro, aN 7 | 
t* z. ™. 
. a 3 y } 
‘ Ho Xe Ye, } _ 
£25 , : / 
R . ‘ ; ~ 
“ ~ ’ 
. fo, ‘ *. " 
wh << 7 ; = | 
Bo, wm > _ } 
“4 | 
Ae 3 € ase oe oy ara 
Grevmouth Harbour -Grovnes at Blaketown 
coast amounts to approximately 1} million cu. yds. per annui In the f 
and any system of groynes designed to permanently build up period of 48 urs bet the 61 St 
the beach would quickly become buried and inoperative eneral erosio f the Betwee es N 8 y 
far as exercising any influence on the bar w concerned Dut ere the ecretiol ( er reat roximat 20 000 
it had been definitely established that rapid erosion took plac« cu ds. of nd 
during northerly seas, and this led me to suppose that it might \" lowered maximur ’ t of 9-ft ' 
be possible to arrest the travel of a considerabl proportion of occurred at groyne No 6 d7w 1 ‘ 
the littoral drift by a system of groynes and that the material the beach level bei IWeETCE \ I ‘ { { « 4 
so accumulated would be eroded during northerly seas and thi Observations which have beet 
groynes therefore restored to a condition which would enabl months have indicated that w e the rove Cl 
them to operate effectively during the next period of southerly accelerate the rate of accretion duri1 th-westerly sé 
weather. do not seriously mitertere vith the e ‘ tion of northe 
Chere would thus be no serious disturbance of the natural Cas Phere does not therefore Dear to be ' ‘ 
conditions which obtain along this coast, and the effect of the the level of the beach beit permanent 1 ed and the 
groynes would be to increase the accretion during south-westerly rendered ineffective by thr cumulati oli! tel 
seas and by arresting the travel of the littoral drift before it also been demonstrated that groynes Ni 8S and 9 
reached the harbour entrance an improvement in_ bat depth constructed at an angle of 50° to hi: ter mark re 
might be expected. The success of the scheme, however effective than groynes Nos. 6 and 7, re 
depended on the anti Ipation that the groyvnes would not affect angles to the beach 
the erosion which takes place during northerly seas. This was It has been established that it | e¢ to exer 
1 matter which could only be determined by experiment on a control over the littoral drift by me of tem of vrovne 
large scale, and with this object in view the Board authorised Although considerable quantities of material have been arrest 
the construction of four groynes The work was commenced by the four structures already built, the proportion of the 
in May and completed in October, 1937. Two of the groynes, drift trapped by the groynes constitutes onl mall proportion 
Nos. 6 and 7, were built at right angles to H.W .M., whil of the total amount of sand and shingle travelling northwar 
groynes Nos. 8 and 9 were constructed in a south-westerly along the beach Sufhcient data 1 lable however ) 
direction at approximately 50° to H.W.M indicate what might be accomplished b n extension of the 
The groynes consisted of 8-in. by 8-in. timber piles, 9-ft. in scheme It would appear reasonable 1 nticipat 
length, driven to a depth of approximately 6-ft. and spaced at would be accompanied by a correspondingly greater volume of 
5-ft. centres carrying 10-in. by 4-in. planking, three planks accretion which must inevitably exercis« profound influencs 
high, bolted to the piles. Stay piles were driven at 20-ft. on the stabilisation of the bar depth 
centres on groynes Nos. 8 and 9 to resist wave action during [he rapid variations in the navigable depth of the rbour 
northerly seas. entrance which have in the past restricted the movements of 
In August, groynes Nos. 6 and 7 had been completed, and — shipping, will become less frequent and of smaller amplitud 
only the seaward ends of Nos. 8 and 9 remained to be con The bar depth, under normal conditior should becon 
structed. Moderate south-westerly seas prevailed almost. with- stabilised at between 25 and 26-ft. at H.W.OS.1 which 
out interruption throughout this month, and the opportunity was adequate for the largest type of vessel now fr quenting the ] 
presented of observing the action of the groynes in arresting and which may be regarded as the limiting size of ship that can 
the littoral drift over a relatively prolonged period. be accommodated with the existing facilities inside the harbour 
It was observed that sand and shingle rapidly accumulated DAVID C. MILNE, BSc. DRT 








560 
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Remodelling the Joliette Basin 
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IV.—SHEDS 
Method of Use and Internal Equipment. 


Having regard to the nature of the traffic, to the layout ot the 
works and buildings and to local custom, the following principles 
are applied in the use of the sheds: 

The ground floor is exclusively reserved for the deposit ot 
goods and circulation of road transport vehicles. 

The first floor is reserved: (a) partly for the transit of 
passengers from the maritime station to their ship or vice versa. 
(b) partly for the deposit of certain classes of goods and the 
circulation of vehicles bringing them in or taking them out. 

The second floor of shed J.1, having an area of about 6,000 
sq. metres is devoted entirely to the sorting of cargoes con 
sisting of parcels of early vegetables and fruit, or ‘‘ primeurs.’’ 
The trade in “‘ primeurs,’’ which attains a volume of about 8 
million parcels a year in the Joliette Basin alone, imposes in 
fact certain special requirements. 





Fig. 18. Shed J. 4. Lorry Lift of 8 Tons Capacity, 
Irom Ground Level up to Second Floor 


The parcels of produce generally arrive by steamers of regular 
lines and it is not unusual for a single ship to bring in 40 to 
50,000 parcels, the number sometimes even reaching 60° to 
70,000. Moreover, since the Joliette Jetty No. 1 comprises four 
ship berths, it may happen that two ships are discharging these 
goods at the same time. Now it is essential for the despatch 
ot vegetable produce to be effected as rapidly as possible and the 
sorting of parcels by agents and consignees must be carried out 
with efficiency and speed. When the sorting is done, the 
loading on to lorry must follow with the least possible delay, so 
that the ‘‘ primeurs ’’ may reach their selling market. according 
to destination, on the next day or the second day at latest. It 
is therefore necessary for this traffic to have the use of a large 
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Fig. 16. Landing Gangway with adjustable Stairway 
External View 
area for sorting purposes. Furthermore the area utilised must 


be readily accessible ior lorries and wagons to come in and take 
the consignments away. 

It is this consideration which has led to the 
Jetty No. 1 of a two-storey shed. The width of the jetty (62 
metres) is in fact too restricted to provide—without rising to an 
upper storey—sulficient Imports 
exports of general cargo and for this trade in 
‘“ primeurs.’’ Since, moreover, the latter trade 
pointed to the desirability of reserving the ground and first floors 
for general cargo and the second floor for the early produce, ot 
‘primeurs.’’ But, as already mentioned, it is not 
provide merely a large area for sorting, it is equally necessary 
to arrange for rapid handling both from ship to sorting floor and 
from sorting floor to lorry o1 his dual problem has 
been met in the manner fcllowing: 

Communication between the ship and the second floor of the 
shed is effected by means of cranes, which drop their slings of 
parcels on the second-floor balcony. The parce Is, after sorting, 
are lowered to the ground floor by special lifts, 22 in number, 
each of which can handle in continuous operation 2,000 parcels 
In case of need this method can be supplemented by 
which are then 
multiple-storey 
lifts of 8 or 


construction on 


space for passengers, for and 
special 


is seasonal, this 


enough to 


wagon. 


an hour. 
loading at second-floor level direct on to lorries 
lowered by lorry-lifts (see Fig. 18). Each of th 
sheds is or will be in fact provided with two lorry 
10-ton capac ity. 


V.—CRANES. 


When the improvement of the Joliett 
cranes will number 56, disposed as follows: 


> , 
asl 


is finished, the 
At berths for ocean-going ships; 50 cranes for 3 and 5-ton 
capacity, giving about 3 cranes per berth. 

At berths for inland navigation craft; 6 cranes of 8 and 5-ton 
capacity. 

All these cranes are on portal or semi-portal frames and are 


electrically driven; they are of level-luffing type, with a 











Front Elevation 
Middle Position 


Highest 
Position 


Method ol 


adjustment. 
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Port of Marseilles— continued 


maximum reach of 14 metres square out from the quay coping. opposite the companion-w to be served At the me time 
Tne height of the pulley, with jib lowered, is 26 metres above they are so designed that the iter end can be set at the me 
quay level, which enables the holds of passenger liners to be level as the companion-w Vhatever may be the water level 
served whatever may be the height of superstructures. Phe and the type, the loading ; e of the ship sr 
hoisting speed is 1.6 metres per second for 3 tons and 0.8 metres been achieved in the manner followi Opposite Shed J (1 
per second for 5 tons lift. 7) there was enough room betwee er a for ‘ 
i - " : oa i Variation in height to be mad Ip il ! ned \ 
VI.—PASSENGER GANGWAY > to rise and fall wit] . as - ace . , ny ( 
) = all all il i M tiie ( oe, S | i = 
In view of the decision to use the first floor of the sheds for Sheds | 1,2, 8 and 4, the t e betwee! ed 
thie transit of Passengers, it became necessary to provide has led to the adoptior ot , vit 





Jolietts Basin Acrial View ooking to hie North ln loreground, Sted } 4 one rine Complietro ‘ | Whaat 
inmsoutsNe Note: in the space between J. 3 nd J. 4 res andl & det 
No, 2, ships moored stern-on to the quay 


J.3 under construction, and J.1 and J 


gangways to enable them to pass conveniently and under similar to those insta 
protection from the weather from ship to upper floor of shied o1 Verdon Phe particular ven on | 16 7 
conversely from shed to ship. For the whole basin, 16 further description unnecessal except 
Paneways have been allowed, or one to every ship's berth are electrically operated b | I tt t ‘ 
All these gangways, on portal frames (Shed J) or semi portals Che works herein describe e beer 
(other sheds) give a cleat passage-way of at least 3 metres. They inder the direction of the State Sel e Marit ( Pp 
are divided by a handrail into two unequal parts, one for the (Chaussées) with the finan crat f the M 
main stream of passengers, Whether embarking or landing; thi Chamber of Commerce tut 
other, narrower, for baggage porters returning or other persons — breakwaters, quay walls a1 
moving 1n a direction contrary to the main flow. as regards the = superstt 
The gangways are fitted with electric drive to travel on tracks ustallations, ete inder the ect { the ( 
parallel with the quay face, which enables them to be placed Commerce alon 
The Launch of the “ Queen Elizabeth ~ the north side of the R D 
F Wi TKS Wher the AN 
1) yout ‘ r yoy +} ; 
Clyde Widening and Deepening Operations ‘i, aren! ig et “bei BP 
‘ tT} Isting Works Dell protecter 
sheet piling. Some half million tor f mate ' ‘ 
The launch of the ‘‘ Queen Elizabeth,’’ perhaps the most i! order to give the require: 
notable shipping event of the year, fixed for September 27th, thls point. The second worl 
will take place after we have gone to press for the October months, begins just west of | KITM CTI t 
issue. Through the courtesy of Mr. A. C. Gardner, the Chief Bowling Harbour Here the channel is be lene 
engineer of the Clyde Navigation Trust, we are able to give 100-ft. over a length of about mile al I O 
a brief statement of the auxiliary work which has been carried larger dredgers and a fleet of hopper 
out on the river channel in order to facilitate the launching tinuously employed on this work, resultir ip to the present 
operation and the passage of the vessel to open water. time, in the removal of a million tons of materi \ rate of 
Approximately 400,000 tons of material have had to be 60,000 tons of spoil per week being maintained in connecti 
dredged end conveyed to sea to enable the launch to be per with these operations and the ordinary maintenance of the 
formed and in order to provide the accommodation required River. 
for the vessel in the Basin in Messrs. John Brown's Yard where A second unit of the Clyde Trust dredging pl 
she is to be fitted out. in the channel outside the Clyde Trust boundary unde! 
For the final passage down the River of the completed vessel, jurisdiction of the Clyde Lighthouses Trust 
which will have a draught in excess of that of the ‘ Queen The following are the leading dimensions of th Ou 
Mary,”’ the Clyde Trustees are carrying out two major Elizabeth,”’ as supplied by the Cunard White Star Lt 
deepening and widening operations on the River itself, both Length, 1,030 feet; Breadth, 188 feet: Gross tonnag« app! 


of which are in progress. The first is at the Dalmuir bend on 85,000. 
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Southampton Docks Extension 


Discussion on Paper by Mr. M. G. M. McHAFFIE, M.Inst.C.E/ 


The Author showed a number of lantern-slides illustrating the 
works described in the Paper. In doing so, he mentioned that 
very heavily reinforced concrete was formed in and above the 
monolith-shoes to a height 10-ft. above the top of the shoes. 
It would be appreciated that it was impossible to calculate the 
amount of reinforcement, which had to be put in more by judg- 
ment than by calculation. The monoliths had to be designed tn 
such a way that the shoe, if it struck an obstruction in_ the 
middle, could act as a double cantilever, or, if it were held up 
at the corners, could act as a beam, and therefore the reinforce 
ment was carried through on both the tension and the compres- 
sion-flange. 

The final dredging depth alongside the quay was 45-ft., with 
an outfall width of 150-ft. Beyond that the dredging depth was 
only 35-{t., the reason being that the ruling depth of the channel 
from the sea to the docks was 35-ft. at L.W.S.T.; since, how- 
ever, ships such as the ‘‘ Majestic’? and the ‘‘ Leviathan ” 
(which was then afloat) drew 40-ft. of water, it was necessary 
to provide them with a berth at which they could lie afloat at 
all states of the tide. 

Che tront of the gravel embankment was dredged away after 
the monoliths had been sunk, but before the cope-work had been 
put on. It was realised that the monoliths would pitch forward 
slightly when the support of the gravel was taken away from 
them, and they had done so to the extent of about 2-ins. The 
cope-work was put on afterwards, so that it should not be 
cracked by the pitching of the monoliths. 

The concrete roads were of some interest because, although 
they had been placed on newly-reclaimed land, they had been 
remarkably successful. They consisted of a 7-in. slab with very 
light reinforcement top and bottom; there were no dowels in the 
joints, but underneath the joint was placed a 2-ft. by 7-in. 
sleeper-pad running the whole width of the road. Although the 
roads were only formed in 20-ft. lengths, it had to be remem- 
bered that the traffic in Southampton docks was restricted to a 
speed of 15 miles per hour, so that a form of construction used 
there might not be satisfactory on main roads where high 
speeds were possible. 

With regard to the construction of the graving dock, the 
special jetty built for sending the soft mud (which was useless 
as reclamation-material) to sea was very high, so that barges 
could be put under the mud-shoot at any state of the tide. The 
mud was brought from the dock enclosure by standard-gauge 
tipping wagons holding 11 cu. yds., and was discharged down 
the shoot into the hopper barges. The design of the keel-blocks 
used in the King George V graving dock was shown by Fig. 21, 
which amplified the description of the blocks given on page 321. 

Mr. G. S. Szlumper remarked that he would not enter into 
any arguments on the technical details of the undertaking, but 
he would like to mention the meticulous care which the staff 
had taken in the work. Incidentally, he might mention that 
some 407 acres of land had been added to England, which was 
no mean feat. 

One thing which had particularly impressed him from. the 
economic aspect had been the cost of the sluices that had been 
necessary to prevent erosion at the entrance to the enclosed 
During sinking, the monoliths had leant at various 
angles, but that had been very largely rectified before they had 
reached their final position, and any slight irregularities had 
been rendered invisible by the concrete cope-work. The diffi 
culties in sinking had been very largely due to the presence of 
large boulders, which Mr. F. E. Wentworth-Sheilds and the 
Author had also had to deal with when they had been dredging 
for the floating dock. Incidentally, the modification of the 
design trom the deeper type of monoliths to the shallower type 
with a compensating platform at the back had an economic 
advantage by providing a wall which was cheaper per foot run 
than would have been provided by the deeper type, and was 
also quic ker to construct. The shed-roof design had not received 
much attention in the Paper. Resting as it did on the centre 
supports and not in any way upon the walls, it was well worthy 
of notice. The design was not altogether original, but it was 
an advance on anything which existed at the time, and it had 
proved itself to be of sufficient value to be since copied else- 
where. 

The Paper seemed to him to be rather a cold-blooded account 
of what was to a large extent an epic work. Those who knew 
Southampton as it used to be and who were able to see it as 
it was at present, and who could visualise what it might be in 
no distant future as a result of the works described, would feel 


areas. 


* Reproduced from the Journal of the Institution of Civil 
Engineers, by permission of the Council. The Paper appeared in the 
issue of this Journal for July, August and September. 
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that a very great debt of gratitude was owing to the Author and 
to Mr. Wentworth-Sheilds, his predecessor, as well as to the 
other engineers and to the contractors. 


Mr. F. E. Wentworth-Sheilds said that at the time that the 
work described in the Paper was being carried out the Southern 
Railway had encouraged visitors to see the work. It had not 
been possible to have an unlimited number, but they had had 
as many as they could, and after the work was completed there 
had been many trainloads of visitors. 

He thought that there were four things with which the visitors 
had been particularly impressed. One was the scale and the 
style of the passenger-accommodation, which was certainly very 
much better than anything which had hitherto been provided at 
Southampton. He would not say that it was very much better 
than anything else which had been done in Great Britain, but 
certainly it might claim to be so having regard to the scale of 
the work, and the lay out of the passengel accommodation was 
well worthy of the premier passenger port of the country. 

The visitors had also been impressed by the very fine 
of reclamation work which had been carried out. The quay 
wall, which was to accommodate eight large vessels, was 1} mile 
in length, and behind that an area of over 400 acres had been 
reclaimed, which was not merely sufficient to accommodate the 
cranes, sheds and sidings used in connection with the quay, but 


plece 


also gave space for what might be called new industries, which, 
for a railway port, was quite a new departure. It would be 
realised that, Southampton being a railway port, the exports 


and imports were ordinarily taken from and to destinations 
which were a long way away from the port, but the Southern 
Railway had very wisely decided that it would be an attraction 
to have a number of industries which could make use not only 
of the deep-water quay but also of the excellent rail and road 
access, and he was glad to say that advantage was being taken 
of the fine accommodation which had been provided. 

Another thing which greatly interested those who saw it was 
the construction of the quay-wall. At Southampton they had 
tried at least a dozen different methods of wall-construction, 
because, as was well known, it was a notorious port for quay- 
wall difficulties. The foundations were not good, the clay being 
of a very slippery nature, and troubles abounded. On_ the 
present occasion, largely on the advice of the late Sir Frederick 
Palmer, Past-President Inst.C.E., they had adopted monoliths. 
Undoubtedly, the work had been a success, but he was not et 
all sure that it constituted the last word, and he would like to 
add that they had been very much handicapped by the want of 
a rational theory of earth-pressures. He would like to take the 
opportunity of drawing attention to the fine work in that respect 
which was being done by Dr. R. E. Stradling at the Building 
Research Station. He believed that Dr. Stradling was going to 
produce a rational theory of earth-pressures, and he only wished 
that it had been available at the time the work in question had 
been in progress. He was convinced that it was well worth the 
while of every port undertaking in Great Britain to do everything 
possible to encourage that piece of research, which would result 
in the near future in immense economies. At present, in order 
to play for safety, it was necessary to carry out a great deal of 
work with big quay-walls which were not really economical. 

Finally, he thought that everyone was very impressed with 
something to which Mr. Szlumper had referred; namely, that 
the work was a very fine piece of team-work. The Author had 
mentioned half-a-dozen contractors who had carried out the 
principal work, but in fact the total number of contractors 
engaged was more like two dozen, and they had all co operated 
to produce a fine result. 


Sir Henry Japp observed that, although he had been con- 
nected only with the dry dock, he hoped he would be excused 
if he said a few words about the monolith quay-wall and the 
docks themselves. It would appear from the experience gained 
with large liners that Scheme No. 2, with five jetties projecting 
in a north-to-south direction parallel with the centre line of the 
dry dock, might have been a better plan for dealing with ship- 


ping. He had heard from seafaring men that it was hardly 
possible to take a big ship such as the “‘ Queen Mary ’’ away 
from the quay-wall with a very strong south-westerly gale blow- 
ing. Perhaps when additional accommodation became neces 


sary, parallel jetties might be substituted for the second pier, 
shown in Fig. 1 (Page 256). 

With regard to the monoliths, the difficulty seemed to be to 
get them to sink through the firm greensand, and instead of 
going down to a level of +6 they had bottomed at +29. When 
the firm with which he was connected had put in a tender for 
those monoliths, they had made provision for pipes going down 
from the top of the monolith to the cutting edge to discharge 
high-pressure water-jets, so that the firm greensand might be 
broken up and swept into the middle of the wells, where it could 
be grabbed, in order to allow the cutting edge to get down to 
the desired depth. The reason that he had made that provi- 
sion was because of experience which he had had in sinking 
monoliths for the late Sir John Wolfe Barry, Past-President 
Inst.C.E., at the entrance to the Greenland Dock at Rother- 
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Southampton Docks Extension— continued 





hithe. There they had grabbed the monoliths out through usual in mass walls; in consequence, instead of 
ballast and the Woolwich and Reading beds until they rested shrinkage cracks about 300-{ part, there was only on 
on the Thanet sand. The Thanet sand was generally supposed about 2-in. wide in the wl ength of 1,200-ft 
to be very quick, but in that case they had excavated 12-ft. Mr. R. F. Hindmarsh remarked that the quay and dry dock 
below the cutting edge, and in spite of all the kentledge they had been designed in su 1d l ipbstantia \ that the 
had piled on top the monoliths would not budge Divers had were likely to last and to add ery important part for 
been sent down to disturb the wall of sand, but it was no ust vears to the great facilities offered by Sout! 

He had then asked Sir John Wolfe Barry to allow them to pump The works had been designe: rried « 
out the monoliths so that the Thanet sand might be forced in described in the Paper, in su ' to leave litth 
and become quick. After a long discussion, Sir John allowed room for criticism, but there were te 
them to try one, and they pumped it out No sooner was the mplifcation by the Author ould be ah tage 

water down than the sides caved in and the cutting edge went With regard to the reintorced- rete | t 
down to its full depth rhe following morning, they had all above the steel shoes, perhaps the Author ld 
been very astonished to see a large hole in the foreshore showing the reinforcement 
opposite the monolith and outside the cofferdam All the With regard to the cl 
monoliths were sunk in the same wav, and on each occasion ; from the Paper whethet 
big hole had formed in the foreshore, which had been filled up whether any attempt hac ( 
with « lay. What had happe ned was that the Thanet sand w ( the purpose nd I ( 1 re l Thi \ 
extended under the Woolwich and Reading beds _ right \ t everal of the et 
from the channel of the river was forced by the water into the to lesser or greater ext 
wells of the monoliths, but is was so dense that as soon as ji nd it would be of inter 
stopped flowing it filled all the cavities, and no further flow w damage nd to kn ether the Aut 
experienced. teel shoes had bee f am ti st 

} 
ROSS SECTION AA 
Fie. 21 heel-Blocks 

Phe contra or the graving dock at Southampton was thi might have be te 
one in which he was specially terested nd he thought that r the edge of k nite 
Mr. Wentworth-Sheilds had done a very fine thing when he had there Vas great ailhicuit ttil 1 thie tel H 
adopted the form of contract for civil engineering works reco! recently been intereste 
mended by the Association of Consulting Engineers It wi monolith shoes were very 1 ( Cl thet 
very simple contiract that Was easily understood, as was tie costly than those lescribed | thre Author 
schedule of quantities which went with it Mr. Wentworth Mr. T. F. Allen said that the de taf { t ( 
Sheilds had also showed great cc ura ve In using the Watel KE ngineer-in-( hiel Dep riment of the Admu l 
lowering system that had been introduced by the Sicmens Com Interested in Southampton fr evel 1 
pany. By that means he had avoided having a wet bottom tot Was that of the cargo and _ transit ed Wher 
the excavation, and no blows had occurred After the work designed the Unga pore Nal ase the 
was finished, Mr. Wentworth-Shetids had allowed the wells to irea for handling naval store ! thie decide 
vent through pipes in the sides of the dock at the level of 60 propel thing to do would be t take the est comme! 
and had thus prevented any chance of the invert being disturbed — tice as their guid Ihe methods usec t Si 
in the future by upward pressure \ rather interesting point been studied and_ the ( dopted th 
was that when the water came through those relief pipes and although not with the type of roof use t Southampt 
ran down the side of the dock it stained the wall on a vertical sheds were 500-ft. lon nd 295-1t vice I ( 
strip down to the invert, and then when the dock was full of of 2-ft., giving a gradient of rather less t in 100 
sea-water, the water from the wells, being fresh and_ being He had been very interested to see the test the 
warmer than the sea-water, rose vertically and made a vertical which he regarded as very valuablk There ome 
strip of stain up to high-water level. Which he would mention in that connect me 

The concrete tor constructing the dock was made with the Director of the Forest Product Resear Laborator t rl 
excavated ballast, which was washed. It was obtainable in Risborough had published certain figure f tests on gre 
eTeat quantities, and it was possible, owing to the thickness of ind had given the c¢ mpression-stres t the mit of the proy 
the invert and to the massive walls—the invert being 25-ft tionality of stress to. strai perpendi r to the 
thick and the voussoirs cach having a volume of 1,000 cu. yds 1,980 Ibs. per sq. in Phat was roughly double the figure 

on one or two occasions to reach an output of 12,000 cu. yds the test at Southampt n, am \ probab CX] C6 
of concrete per week. There was an item in the schedule fot scale of the tests or the moisture-content of the variou ( 
the supply of imported sand to make up any deficiency, and Arising from that, there was one small warnil vhicl 
ouite a large quantity of that was used; he thought, however, to him In the tests of the Forest Products Research Laborator 
that the Author had been under the impression that the price the figure for the test parallel to the grain v vive! 8.500 
was a little high, as he did not use as much as might have been per sq. in., a ratio of about 2 to 9 to the figure for 
expected. The consequence was that the concrete now and pendicular to the grain Qne authority, however, gave the 
again was what some people called “‘ bony ’’; it was what hx compressive stress at maximum load on greenheart end g1 
himself would call ‘‘ Cassius concrete,’’ because it had ‘‘ a lean 700 tons per sq. ft. (11,100 Ibs. per sq. In and the ratio of 
and hungry look.’’ That did not matter. because the stability side grain to end grain strength in hard wood as roughly 1 to 2 
of the work depended on its weight, so that the dock was per Using information of that kind might have serious results 
fectly safe in spite of that little criticism. The cement used therefore the Author’s tests were extremely useful 
throughout the work was ‘“‘ Ferrocrete,’’ used at 6 to 1, which With regard to the monoliths, | would suggest that there 


¢ 
gave the concrete a somewhat higher tensile strength than was Were certain points which the Author might amplify Two 
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Papers on the Lower Zambezi Bridge* had_ been presented to 
The Institution last year, which gave certain rates of sinking 
and values of sinking-effort. If some similar figures could be 
given for the Southampton monoliths they would be very usetul. 
Was any limit laid down for the minimum permissible distance 
horizontally and vertically between the shoes of adjacent mono- 
liths? It seemed to him that there might be some risk in letting 
the cutting edge of one monolith get too near to the bottom of 
an adjacent monolith. He was also very interested in the 
appliances used for breaking down the supporting walls of sand 
under the cutting edges; they had apparently been very efficient. 

In conclusion, would it be possible for the Author to give 
some figures of costs? In particular, he would like to know the 
dredging costs. 

Dr. Brysson Cunningham remarked that the Paper dealt with 
the largest and, indeed, the only major British port-extension 
scheme, excluding re-modelling operations, of recent years. 
Considered as a record, however, in spite of the general excel 
lence of treatment and the wide scope of the subject, there were 
one or two omissions of a rather important character in the 
Paper to which he would draw attention. 

The operations had exte nded over a period of 10 years « 
to the present time, but there was an entire absence of dates 
with the exception of two on p. 292, relating to the graving 
dock. There was no indication of when the scheme of improve 
ment was embarked upon and when the work was begun, nor, 
apart from the exceptions to which he had referred, when the 
component parts were completed. The second omission was, 
he considered, even more important. Quantities were given, 
but there was no statement of costs. The policy of withholding 
information on that aspect of constructional work—and he had 
noticed it in more than one Paper of late—was greatly to be 
regretted, and he trusted that the Author would be able to give, 
at least in general terms, some idea of the expenditure incurred 
in connection with the more outstanding items. The financial 
side of engineering undertakings was no less important than 
the constructional side, and, regarding a Paper as a contribu- 
tion to engineering knowledge, it was in his view a mistake, cr 


le wh 


at least a defect, not to disclose figures of actual outlay. The 
omission gave rise in the first place to the impression—perhaps 
quite erroneous—that the cost had been excessive, and even 


unjustifiable; he was not for a moment suggesting that that 
Was so in the present case, but the criticism had been made 
about other Papers, and it was as well to bear it in mind. In 
the second place, the engineering profession was deprived of 
some extremely useful estimating data. 

He would also like to refer to the prevalent practic e, admirable 
from a number of points of view, of British engineers of con- 
structing their works so substantially that they appeared to be 
destined for centuries of service and to be intended to survive 
everything except earthquakes and modern air-raids. The quay- 
wall of the Southampton Dock extensions was an example; the 
solidity and obvious stability of the work made it a_ suitable 
companion to the quay-wall of the Ocean Dock built some 30 
vears before. In view, however, of the types of constructional 
work adopted at ports on the Continent, Where the physical 
conditions were not fundamentally dissimilar from those at 
Southampton, and also in view of certain port-works on the 
other side of the Atlantic, it might be doubted whether the 
trouble and expense of such solid construction was quite justi 
fied, and whether, having regard to the rapidly 
taking place in methods of transport, it was wise to build so 
substantially for so uncertain a future. That point had a rather 
peculiar significance for Southampton, which was_ essentially 
a passenger port, being, in fact, the premier passenger port in 
Great Britain. Its traffic, although developing satisfac 
torily, occupied quite a secondary place; indeed, in the 
of any manufacturing hinterland, it difficult to se 
how Southampton could attain any high standing as a port for 
A revolutionary trend in the means of passenger trans 
port would seriously affect the prospects of the port, and it was 
clear that some form of aerial transport was likely to become, 
in the not far distant future, a serious competitor with th 
slower-moving ship. 

He would like to ask the Author one or two questions on 
specifi points. Had the reduction in the volume of water 
entering the tidal compartment due to the foreshore reclamation 
had any detrimental effect on the approach channel through 
the reduction of scour on the ebb-tide? Had there been any 
excessive accumulation of mud in the deep berths alongside the 


changes so 


voods 
abse nC 


eTeat Was 


goods. 


quay-wall, and was any appreciable amount of dredging 
required to keep them in_ serviceable condition? Had anv 


settlement or disturbance in the been noticed 
since the work was completed? 
He had had several opportunities, through the courtesy of Mr. 


Wentwerth-Sheilds and of the Author, of inspecting the work 


quay-monoliths 


* FW. A. Handman, * The Lower Zambezi Bridge”: and G. E. 

Howorth, “ The Construction of the Lower Zambezi Bridge.” Jourral 
yt rhe am. at 
Inst.C_E., vol. 4 (1936-37), pp. 325 and 369.) (January, 1937). 
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while it was in progress, and he was indebted to them for much 
useful explanatory information. Certain features which he had 
particularly noticed might be mentioned. In the first place, 
there was the great improvement in the accommodation pro- 
vided for passengers and in their comfort in the lounges, as 
compared with that existing at the Ocean Dock. Then there 
was the efficiency with which the roads had been constructed 
over made ground in spite of local settlement, and finally, ther 
was the refreshing novelty of the flower-beds and trim stretches 
of green turf at the entrance to the dock area and at the approach 
to the new quay. That last feature, so uncommon in dock areas, 
could not fail to make a favourable impression on visitors to 
British shores, and was an example which might well be followed 
elsewhere. 








Madras Port Trust 


Excerpts from Administration Report for 1937-3¢ 


trade 
review. The 
imports of oil 


There was a substantial improvement in the volume of 
passing through the port during the year undet1 
improvement was particularly marked in tl 
and coal, and in the export of groundnuts 


Value of Trade.—The value of the total trad 
Madras on private account, as furnished by the 
Customs, representing S9 per cent. of the 
the Presidency being the same percentage as in the 
year, amounted to Ks. 3,403.48 lakhs, or an 
236.67 lakhs, as compared with the previous year. Imports 
accounted for Rs. 1,795.88 lakhs and exports Rs. 1,607.60 lakhs 
as against Rs. 1,569,.68 lakhs and Rs. 1,570.13 lakhs respec 
tively in the previous year. Foreign traffic (imports and exports 
combined) increased from Rs. 2,425.27 lakhs to Rs. 3,063.38 
lakhs, and coasting cargo decreased from Rs. 741.54 iakhs to 
Rs. 403.10 lakhs. These figures are exclusive of Government 
transactions. 


of the Port of 
Collector of 
trade of 
previous 


ageregate 


increase of Rs. 


Receipts.—-Excluding the sum of Rs. 1,00,000 contributed 
from the Madras Port Fund and the sum of Rs. 2,15,994 trans- 
ferred from the Landing Charges Fund, the net revenue receipts 
for the year amounted to Rs. 34,13,565 as against Rs. 30,40,918 
of the previous year. There was thus an in receipts 
of Rs. 3,72,647 over those of the previous year. 


increase 


Expenditure.—Excluding contributions to capital account and 
reserve funds the net expenditure for the year amounted to 
Rs. 27,24,474 as against Rs. 27,11,175 of the previous year. 

Working f:xpenses.—Excluding from gross expenditure, con- 
tributions to reserve funds which amounted in the year to Rs. 
2,06,854, contribution to the capital account, Rs.  1,94,095, 
interest on loans, Rs. 7,74,596, repayment of debt, Rs. 1,64,820, 
and sinking fund, Rs. 77,596, the actual working expenses came 
to 50.02 per cent. of the income 
the previous year. 

Sinking Fund.—A ontributed during 
the year towards the sinking fund for the repayment of the 
Sterling Loan of £330,000 raised in the London market in 1923. 
The total amount that stood to the credit of the 
sinking fund at the end of the year £117,897 12s. 9d. 


as against 56.50 per cent. in 


sum of Rs. 77,596 was « 


of securities 


Was 


Administration.—With effect from the Ist April, 1987, the 
Government of India assumed direct control of the administra 
tion of the Port of Madras. 

Imports and Exports.--The total tonnage of imports and 
exports which passed through th Harbour during the year 


tons, or an increase of 10.4 pet 
total tonnage of imports during 


undet 1,117,733 
cent. on the pre vious year. The 
the vear was 746,544 an increase of 11.7 per cent. on the 
previous year. 

The Report is signed by Mr. G. P 
Acting Chairman. 


rey iew Was 


tons, 


Alexand M.Inst.C.E., 








Obitua ry 


‘he death, practically on the eve of his 79th birthday, of 
Sir Basil Mott, Bart., C.B., F.R.S., senior partner in the firm 
of Messrs. Mott, Hay and Anderson, MM.Inst.C.E., of West 
minster, removes from the Engineering profession a personage 
of notable importance and world-wide repute. Although his 
name is chiefly associated with the construction of the London 
Tube Railways, yet he had points of contact with port and 
harbour interests in the execution of the great Mersey Tunnel, 
recently completed, and the Dartford-Purfleet Tunnel under 
the Thames, now in hand; as also in connection with various 
estuary and river bridges. He was a Past-President of the 
Institution of Civil Engineers. He had considerable charm of 
manner, and will be widely missed. 
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Conversely, tidal waves entering the | 


a cats Pail dial _— F 
mayiapegiic Futere 6 Ge Fiat of Se re ees Oe Ene Chonenl vin the 
Southampton’ the English coast, [he effect of these second waves which 


are farther removed from their area of derivation will be. how 
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Lecturer on Geography at University College. Southampton moving In opposite directions, there re sets of hidro 
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summarise these features of the tide in non-mathematical : i 
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these methods satisfactorily together. It is, therefor con rl 
” ° . . he economk signith rece t threw | ticle 
venient to distinguish three different lines of approacl , , 
, kinds The most important teature , { there 
(1) by the use of non-harmonic tidal constants frequen nd longet " { ‘ 
(2) by the use of harmonic tidal constants can be mat S 
: in be m I ed | ‘ \ | 
(3) by a consideration of the oceanic areas wher tl of the tick re ccomp 
tides of any one port seem to be generated sufficient to vive reasonabl ‘ fei 
locks necessary d P 
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ch tonne © . : General Manager of the Port of mndo thority, was bor 
WIGHT ses ino ot “ rCNCT a t . ( ' \u \ is DOI 
ee Liverpool educated at the | Verpor Institute ind served 
es ; apprents ship on the staff of the Mersey Docks and Harl 
(A distinction should be drawn between the ultimate and Board After a short interlude wit}! Messt Pat Bros 
the proximate causes of the tide at any one point. The ultimate — yel]-known flour-milling firm of Birkenhead. he returned t 
(i.e., astronomical) causes are usually well known, and reason career for which he possessed special aptitude and beca 
ably accurate predictions can be made through the use of Manager of Goole Docks. In 1915 he ‘SS appointed ¢ ; 
; . { ; g n ppoi 1 Gene 
harmonic analysis of some months’ actual tidal readings. Phe Manager to the Belfast Harbour Commussion and in 1922 Genera! 
proximate causes are often less well known, and this is unfortu Manager of the Port of London Authorit At the latter nor 
nate, for a better understanding of these would often enable — Jargely due to his initiative. laree schemes of deve lopment and 
more satisfactory allowances to be made in tidal forecasts for improvement works have been carried through during the past 
. . : : itil ‘ Ihe I ! i Wou IPI? i} | sl 
deviations due to meteorological causes). sixteen years. Amongst the most notable developments 


Considering the Port of Southampton from the first point of executed may be mentioned 
view, we can say that the lunitidal interval of first high water the extensions to the Tilbury 














at “‘ full and change ”’ (i.e., full moon and new moon) is Pocks, including the prov 
10 hrs. 55 mins., that a second high water follows at approxi sion of a new entrance lock 
mately an hour-and-a-half, and that the corresponding interval and dry dock. and the build 
for low water is 16 hrs. 29 mins. The range of the tide is ng and equipment of th 
approximately 13 feet at springs, and 8 feet at neaps. Tilbury Passenger Landing 
From the second point of view, we can consider the various — Gta o% The whole of th 
regular curves of known astronomical significance, which, com West India and Millwall 
bined together, give a very close approximation to the observed Docks system has been 
tide. The heights and angular times of these various curves modernised: _ the Queber 
are known, and can, in mathematical terms, be quite simply PjJoc¢k and the Lavender 
expressed. It is significant that, at Southampton, the minor = pjock have been added to the 
harmonic constituents are relatively more important in relation Gyrrey Commercial Dock 
to the main lunar semi-diurnal constituent (M, in the Admiralty g.ctem. where also the timber 
notation) than at most British ports. This is important to gtorage accommodation has 
bear in mind when considering the well-known double high  peen greatly increased. It 
water at Southampton. has also been an era of 
The third method of approach throws a little more light on — mechanisation convevors 
the proximate causes of the Southampton tide. Assuming that electric cranes and quay 
at least, the main semi-diurnal tides of the British seas are equipment having been ex SIR DAVID J. OWEN 
derived from tides generated in the North Atlantic Ocean, we — tensively installed. 
can observe how there is borne out in fact the theory of waves In 1931 Sir David received the honour of knighthood and 
running up a channel, which is rotating, as on ‘the  gibgy ently he was invited to sit on a number of. official 
earth. In the northern hemisphere the crests will be  ¢ mmittees. He has served as Chairman of the Port ] mployers 
higher on the right bank than the left. Cha tidal ip London and Treasurer of the National Council of Port Labour 
waves coming directly up the English Channel will hav Emplovers. He is a Past President of the National Confedera 
their higher crests and lower troughs on the French coasi tien of E nployers Organisations (1936-37) and a Past Presid 
of the Institute of Transport (1932-33 Hi vuthor of \ 
Summary of Paper read belore Section E of the British Associa Short History of the Port of Belfast \ History of Belfa 
tion, at the Cambridge Meeting, 1938. and ‘‘ The Port of Londo Yesterd 1 To-day 
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The Port of Ardrossan 


A Progressi ve 


By HARRY HOPPERTON, M.Inst.T., 


Scottish Port 


J.P.. General Manager and Secretary 





Early History 
HE name “‘ Ardrossan ’’ signifies a high peninsula. 
Nature undoubtedly played a large part in shaping the 
foundations of the port, but it was the enterprising mind 
of Hugh, Twelfth Earl of Eglinton, which first conceived 
the idea of harnessing the work of nature and converting the 
place into a commodious seaport, which he planned to connect 
with the City of Glasgow by means of a canal. He secured the 
services of the celebrated Engineer, Mr. Telford, for the initial 
survey work, and in 1805 an Act of Parliament was _ passed 


tions may still be seen between Glasgow and Johnstone, and 
there also remain the names ‘‘ Canal Street,’’ Paisley, and 
‘* Port Eglinton,’’ Glasgow, as monuments to the ambitious 
scheme which actually aimed at placing Ardrossan in the same 
relationship to Glasgow as Liverpool is to Manchester. 


The establishment of a regular trade with Belfast in 1844 
and the opening up of the Ayrshire Railway in 1845, were 
responsible for a considerable increase in the traffic of th 
harbour, which reached the encouraging figure of 260,000 tons 


in 1855. 
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1L.O.M. Passenger Steamer at 


authorising the Company then being formed to construct the 
harbour and canal to Glasgow already referred to. 

On 21st July, 1806, the foundation stone of the harbour was 
laid with masonic honours, and four years later the first foreign 


cargo arrived, this being timber from Salem, North America, 
the voyage to Ardrossan taking 31 days. 
The works originally contemplated consisted of an outer 


harbour or roadstead to accommodate 12 large vessels at anchor, 
a tidal harbour or basin to take in 50 to 60 coasting vessels, a 
wet dock to accommodate 50 vessels up to about 600 tons 
burden, two graving docks and the canal to Glasgow. (At this 
date the Clyde was not navigable to Glasgow, which was then a 
large city but not a port). It is interesting to note that quay 
berthage for the majority of vessels was not provided, cargoes 


being carried ashc re ecross neighbouring vessels. 

The progress of the works in those early days probably 
accounts for the somewhat cynical observation of Sir Walter 
Scott in a letter he wrote to the Duke of Buccleuch in 1817: 
‘“* From Largs where the Scotch gave the Northmen a drilling 


to Ardrossan, whose harbour cost many a shilling.”’ 

An unsuccessful appeal was made to the Government of the 
day for assistance on the ground that the works were of national 
importance, and following the death of Earl Hugh, towards the 
end of 1819, constructional work ceased entirely. 

Work was partially recommenced in 1825, but it was not 
until the year 1840, when Ardrossan was connected to Glasgow 
by railway, that work was renewed in earnest, culminating in 
the completion of the first wet dock (now known as the ‘‘ Old 
Dock ’’), the graving dock and slipway being completed at the 
time. The Canal Scheme abandoned natural 
consequence of the coming of railways, but part of the excava- 


Same Was as a 


Ardrossan Pier 


The harbour as it then existed well equipped, 
and calculated to meet requirements for years to come. In 
point of fact, little in the nature of major improvements was 
attempted unt] the year 1886, when the present Harbour Com 
pany Was incorporated and took over the Harbour Undertaking 
with a comprehensive scheme of development in and it is 
at this stage that the rise of Ardrossan to its present high posi 
tion as a port may be said to have begun. 

Coincident with harbour extensions, the Lanarkshire 
Ayrshire Railway, with its terminus at Ardrossan, 
structed, thus affording a competitive route for rail-borne traffi 


Was compact, 


VIEW, 


and 


Was con 


and opening up a new field of industrial activity to the port. 
The new works took fully five years to complete, and consisted 
of the Eglinton Dock, containing a water area of 93? acres 
Eglinton Tidal Basin of 43 acres, the Montgomerie Pier, enlarge 


ment of Winton Pier, and a new Breakwater 1,320-ft. in length, 
designed to protect the harbour from the nor’west. Thes 
improvements, designed when wert 3,000 tons 
burden, enabled Ardrossan to accommodate eradual growth 
of vessels up to about 9,000 tons dead-weight, and the new piers 
available at all st of tide, ¢ a great fillip to passenger 
trathic. 


about 


the 


Vesse ls 


ites ave 
Recent Development 

During 1925 the influence of a strengthened Directorate and 
new Management became apparent in the establishment of new 
industries within the port demanding increased traffic facilities 
and accommodation for a much larger type of vessel than had 
been visualised hitherto. 

To meet this demand, the north 
was developed to provide a berth 
with a low-water depth on spring 


side of the Montgomerie Pier 
580-ft. long by 70-ft. broad, 
tides of 28-ft., primarily for 
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Port of Ardrossan—continued 
the accommodation of ocean-going tankers. This berth took electricity is also used for the navigation lights and s enals as 
two years to complete, and the extent of the task undertaken well as for the lighting of ship’s holds 
may be gauged from the fact that over 100,000 tons of rock 
had to be broken and dredged before the required depth was Port Trade 
obtained. Simultaneously with the work on the new berth, an 
area of 12 acres of tidal foreshore was reclaimed northward of [he import trade of the port Nsists I niy oF ore — 
the new berth to provide room for extension of the established oil petroleum Spirit scra] - ; wre 
industries (The Reclamation Scheme was fully described and the principal exports are coal, ste en 
illustrated in ‘‘ The Dock and Harbour Authority ’’ of March asphalte : 
1933). , As a port of call for bunke1 Ard niversally poy 
Since the new deep-water berth was completed In 1930 by reason of the geogt iphi tu na the DUTY * 
vessels of over 14,000 tons dead-weight have been accommo port organisation to give ol isa tui rou Three bert! 
dated, and the average size of vessel using the port has increased equippe 1 with coaling _— 
by fully 20 per cent. In an average year the tonnage of vessel line connections lor oll es 
entering the port is in the region of a million nett register tons A feature ot -“ i vl as oe. B ‘ar “i 
ind present indications are that this figure will be greatly 26TVICes are maintained’ Detween 4 phnay 
exceeded in the near future. : unpbeltown nd the Isle-ot-M ae “ ' 
cruises to the Scottish Firt] d Fjor the Clyde | 
and Li hs | ( covered ( ( 
-- —-— = - , Winton Pier d Montgor | 
| Which the passenger steamer re berthe Roadw 
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S_ Local Industries 
7 3 \ number of important industric re carrie 
Harbour Estate, principal among v re oil ret 
storage and distribution of petroleum products, the 1 f 
ol asphalte preases, road e™uision ISKII hosiery concre 
articles pre-cast, shipbuilding r p-re] Part of 
harbour is set aside for the latter industry, the faciliti 
heen ing a dry dock for vessels up to 336-ft. | 16.3-1 
for fitting-out and repairs 
rhe port has a land and water area of 2,500 acres. It is in Recently, a further large acreage of land | been al tr 
close proximity to the principal industrial and coal-mining dis for a Government project, and will be occupic 
tricts of Scotland, and has the advantages of an open-sea access — future 
and immunity from the fogs which cause dislocation and often 
complete cessation of shipping movements at river ports during one a 
Winter months. 
The general depth of water in the entrance channel and at Ihe Port Authority is The Ardrossan Harbour Cor 
the principal shipping berths in Eglinton Dock is 28-ft. at statutory Company acting under powers contained in a seri 
H.W.O.S.T. and 25.5-ft. at H.W.O.N.T., low-water depths in of Special Acts of Parliament The Company exercis f 
the entrance and tidal basin being 18-ft. spring tides and 20-ft. jurisdiction over the entire system of pot lministratior 
neap tides. The deep-water berth at Montgomerie Pier North ing stevedoring, and, as the Company lso the Pilotag 
has depths of 28-ft. at L.W.O.S.T. and 30-ft. at L.W.O.N.T. Authority, there is in operation vstem of co-ordinated control 


The mechanical equipment of the port consists of 28 cranes 
and hoists of from 3 to 40 tons capacity, the lay-out including 
batteries of crane-grabs designed for rapid discharge of mineral 
cargoes and capable of an output on ore of 2,000 tons per ship 
in eight hours. Recent additions to the include 
electric cranes operating a new type of grab for 
handling scrap, for which is claimed an output unsurpassed at 
any port in the country, and further additions are contemplated. 

The harbour is illuminated by electricity throughout the 
entire length of quayage extending to 6,666 lineal feet, and 


equipment 
“* Orc topus ‘e 


which is almost unique in its completen 

A strong and influential Directorate controls the affairs of the 
Company, the Chairman bein 
ing Director of Coast Lines 
Mr. John Craig, C.B.E. (Chairman of Colvilles, Limited 


other Directors being Mr. Lawrence Glet of Glen & Co 
Shipowners, Glasgow), Mr. James S. Kincaid, O.B.1 ].P 
(of Messrs. John G. Kincaid & Co., Engine Builders, Greenock 
and Colonel F. G. Blair, C.B ADA C.M.G ot B 


Castle Dalry). 
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American Association of Port 
Authorities 


1938 Report of Committee on Port Development and 
Construction 


(GEO. F. NICHOLSON, Chairman) 


To the American Association of Port Authorities. 


1.—‘‘Competitive Port Development’’—It is recommended 
by the commitiee that the membership approve, at this 27th 
annual meeting of the Association, the following resolution 
which embodies the recommendations of this committee in the 
attached report—appendix A. 

Whereas, the subject of competitive port development has 
been investigated and considered by the various harbour organ- 
isatidns and port authorities of the association for a period of 
over 20 years and, 

Whereas, there now exists unfair competition by railroad 
marine terminals with public and other privately owned term- 
inals and, 

Whereas, there now exists, in many cases, unfair competition 
between established ports on account of there not being In 
existence uniform port practices and a common tariff for all of 
the ports in the United States and Canada or even the ports in 
each’ of the tour districts of the United States: namely the 
Atlantic Coast, Gulf, Great Lakes and Pacific Coast and, 

Whereas, there is not any federal or state regulation control- 
ling rates of the ports and, 

Whereas, recently establisned inland and seaboard ports are 
competing with the older established ports and thereby reduc- 
ing the tonnage handled by the latter ports and, 

Whereas, new additional inland and seaboard ports are now 
being proposed and, if developed and placed into operation, 
will add to the existing competition and result in the further 
reduction of freight tonnage handled by the now existing ports. 

Now, Therefore Be it Resolved that the American Association 
of Port Authorities hereby approves the following recommend- 
ations of the Committee on Port Development and Construc- 
tion and instructs its officers to carry out these recommenda- 
tions at as early date as possible. 

1.—That the Committee on ‘‘Port Practices, Rules, and 
Terminal Rates’’ be requested to submit an early report on the 
matter of uniform port practices and a common tariff for at 
least the ports of United States which will include the older 
established ports as well as the recently established inland 
and ocean ports. Also this committee should — report 
on the feasibility of the voluntary adoption of a common 
tariff by all ports and in the failure of such procedure the prac- 
ibility of federal regulation under a department of the U.S. 
Government such as the Interstate Commerce Commission. It 
is suggested that this committee co-operate to the fullest extent 
with the Rate Committee that has been appointed by the Pacific 
Coast Association of Port Authorities. It is believed by the 
members of the Committee on ‘‘Port Development and Con- 
struction’’ that the above committee is the proper committee 
to carry on the above work and report on same. In fact, con- 
siderable work has already been performed by this committee 
on this subject. 

2.—Following the submission of the report recommended in 
No. 1 that the American Association of Port Authorities give 
immediate consideration to the recommendations contained 
therein and as soon as the first course to be followed by the 
association is decided upon, that steps be taken by the associa- 
tion through its officers and corporate members to place plan 
into effect to remove the unfair competition and loss of revenue 
existing among our presently established ports. 

3.—That the association take immediate steps through its 
officers and the Committee on ‘‘Port Practices, Rules, and 
Terminal Rates’’ to bring about the elimination of the existing 
unfair compeution practiced by the raiiroad companies in com- 
petition with public and other privately owned terminals. It 
is realised that in order to obtain relief in this matter the U. S. 
Government, through Congress and the Interstate Commerce 
Commission, must adopt regulatory powers respecting the rail- 
road owned terminals, but we believe that as much progress as 
possible should be made in this matter to bring it to a satis- 
factory conclusion. 

4.—That in connection with the development of new add! 
tional inland and seaboard ports which are now being proposed 
and others that may be preposed in the future, this committee 
recommends that such competitive port development be ap- 
proved if the following conditions are satisfied. 

That the harbour project is sound from a physical and 


engineering standpoint 
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(b) That the local community will supply a substantial pro- 
portion of the finance necessary for the harbour improve- 
ment participated in by the Federal Government, such 
as breakwaters, jetties, channel dredging, etc., and that 
the local community will finance in its entirety adequate 
marine terminal facilities in order that the port may 
operate on a successful basis. 

(c) That it be definitely established, as the result of an 
economic survey, that the annual savings, in transport- 
ation charges, to the shippers using the port at the end 
of five years will be equivalent or in excess of the total 
carrying charges of the entire investment in the proposed 
port development including Federal money expended. 

(d) That it be definitely established, as the result of an econ- 
omic survey, that the transportation costs of the com- 
inodities to be shipped through the new port from origin 
to destination plus the carrying charges of the entire 
investment in the proposed port development including 
Federal money expended would be equivalent or lowc1 
than transportation costs plus the carrying charges 
existing ports estimated on a similar basis as_ stated 
above. 

1.—That the association officially approve future port pro 

jects and officially disapprove such projects that do not meet 
these conditions. 


2.—‘‘Advisability of reducing future construction costs of 
marine terminal facilities to make them more self-sustaining 
from a financial operating standpoint’’—-It is recommended by 


this committee that the report on this subject, as contained in 
Appendix 5, be received by the association as information and 
the subject continued. 


(Appendix A 


History.—The matter of competitive port development has 
becn discussed for many years by port authorities of North 
America and this has been brought about by the _ following 
facts: 

1.—Unfair competition of railroad owned marine terminals 
with public and other privately owned marine terminals. This 
unfair competition has been brought about by certain railroad 
companies assessing little or no terminal charges in order to 
obtain the shipment of freight over their particular line. 

2.—Competition between established ports resulting from the 
fact that a uniformity of port practices and rules have not 
been adopted and from the further fact that a common or so 
called uniform tariff has not been placed in effect among the 
ports as a whole or even in each of the four port districts of 
United States, comprising the Atlantic Coast, Great Lakes, Gult 
(Coast and Pacific Coast. 

3.—Recently established inland and ocean ports competing 
with older established ports and reducing tonnage handled by 
the latter ports. 

4.—Possible creation of new proposed inland and ocean ports 
which would compete with present established ports. 

No progress, worthy of note, has been made in solving the 
problem of these four competitive port conditions, chiefly be 
cause the regulation of the railrocd owned terminals has not 
been accomplished by the Government, eliminating this unfair 
competition and on account of the fact that the port rate stru 
tures have not been standardised to any extent leaving the way 
open for cut throat competition and loss of revenue to the ports. 
If these two latter problems were solved, then the items 3 and 
4 concerning recently established inland ports and prospective 
new ports would not be of so much concern to port authorities 
because the increased harbour cherges and terminal rates would 
increase the net revenue of ports to such an extent that they 
would be on a self-sustaining basis. 

Credit should be given the port authorities of the Pacifi 
Northwest where practical results have been accomplished in 
the successful operation of voluntary uniform tariffs under the 
Northwest Marine Terminal Association. Particular credit 
should be given those men who served on the commissions and 
on the executive staffs and pioneered this movement during 
the early years. In other isolated sections such as the east 
Texas ports and one or two other cases similar progress has 
been made, but the progress made thus far has not been wide 
spread. Some of our committee members are strongly of th 
opinion that the only answer is Federal or State regulation, but 
this is a matter for the ‘‘Committee on Port Practices, Rules 
and Terminal Rates’’ to decide and report on to the association 

The creation of new ports in the past several years has been 
regulated to a great extent by the U. S. Engineers Office, W 
Dept., since all of these newly created ports have required th« 
Federal expenditure of money for imvrovements, such as break 
waters, jetties or dredging of channels leading to the harbours 
and consequently the entire project had to have the approve! 
of the War Denzertment. Communities that desire new forts 


(concluded on page 372). 
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atchet aroour, Onverse 
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Storm Damage Repairs 
By G. W. M. BOYCOTT. M.Inst.C.k. 
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Fig. 1 Plan ol Watchet Harbour 
Location sequence of better grade ir else 
ATCHET Harbour is situated on the Bristol Channel Where, this trade gradu visi 
about 40 miles below Bristol, and has connection by Import trade In raw material for paper facture 
sidings with the Taunton to Minehead branch of th small quantity of coal \ mineral 1 form <i 
f , , tl rl Von I at ne thie 
Great Western Railway. the West Pier with the quarri lew mil land 
The range of tide is approximately 34-ft the harbout vessels wert loaded direct IrOol a “es 
entrance being dry round about low water for a_ period of derelict, and the rails and sleepers have been ret a 
. 6 he 1 T) } T i rhout OS ) the ‘ 1 Ney t ] 
approximately five hours rhe depth at the entrance at high In the year 1860, about 250-ft. of the W Pi 
} 9 lay pt 10 som ninor modimncation | 
Water, springs and neaps, averages 21-ft. and 11-ft. respectively) ence as It is to-day, except lor some mi ——e 
a . ] ] +} mova ot the t ‘ 
The width of the entrance between the roundheads of the West !ater date, including the removal of tl I I 
sreakwater and of the East Pier is approximately  130-ft an Act was passed tor the reconstruction of the harbo “8 
Vessels approaching from the Bristol Channel are required to establishment of a Board of ragueiee-ton Commissioner! Phe 
turn and approach the entrance on a westerly course as far as following works were carried out under the \ | ne ¢ 
the East Pier Head, around which they are warped by means 0f J. Abernethy, M.Inst.C.1 
of bollards on the pier, and thus enter the narrow berthing (1) A breakwater extending from the « West Piet 
channel alongside the East Pier. The berths and channels are north-west direction for length of 285-ft 
kept free of excessive deposit by the diversion, after the tide (2) The East Quay wall. and filling 400-ft. long 
has left, of the River Washford into the harbour by means of (3) The East Pier, starting from the north end of the | 
culvert under the old West Pier. Quay wall, and projecting in N.W. direction for 
. ‘ 561-tt 
Historical (4) An embankment wall to the Esplanade on_ the 
The harbour is very ancient, and was in existence in Saxon side of the harbour 
times. Probably it consisted of only a western spur without (5) A culvert under the old West Pier to divert the Rivet 
protection from the East. The word ‘‘ Watchet means Washford into the harbour 
‘ blue,’’ hence the name ‘‘ Blue Anchor,’’ which was_ the 


original name of the anchorage in the vicinity for vessels waiting 
for the tide to rise before they could come into the old harbour. 
It was at one period the outlet for an extensive trade in lime 
stone and iron ore, mainly to the Welsh Ironworks, but in con- 


Reparation Work 


In 1901 the harbour 
In 1902 an Act of ‘ 
Harbour Commission was dissolved and the Watchet Urban 


partially dest 


Parliament was obtained, by which the 
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Fig. 2. Repairs to West Breakwater 1937 





370 THE Dock AND HARBOUR AUTHORITY October, 1988 


Watchet Harbour, Somerset—continued 


In 1935 the timber-work of the East Pier Head, having become 
defective, was reconstructed in reinforced concrete. 


District Council set up to take over the Harbour undertaking. 
This Act also authorised the borrowing of money and the recon- 
struction of the damaged work, which was undertaken by the 





late Mr. W. T. Douglas, M.Inst.C.E. 
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Damage to West Breakwater 
In dealing with the West Breakwater, Mr. Deane’s report 
revealed the fact that not only did cracks appear in the horizon 
tal joints, but that there were fissures in the promenade running 
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— 2 os — a — = — + 4 parallel to the line of the breakwater, due to a spreading move 
ment of the outer walls. Samples of the hearting taken from a 
Fig. 3. Cross Section of Walls trial pit and analysed by Mr. R. H. Harry Stanger, showed al 
that the cementing material had decomposed and was therefore bi 
The works constituting the reconstruction were: practically valueless, except as a loose filling. The remedies of 
1) Tl W B k ted i { proposed in the report consisted of the construction of additional oO" 
) » 1S "eakwi T Vas rec structe . ‘rete . ° ° ° ‘ 
7 a te 1 oy my hacer acing ‘. a ‘ cross walls in concrete, in which were to be buried steel ties at 
Wil ‘oncrete JOCK acing aving <¢ Ola netn oO ° . ° Tk 
a _— | fr — “s der * si ld 5 binding the outer and inner walls together. The corner of the h: 
° “It., ‘asurec “¢ e she der 1e O1G Masonry - a ~s ‘ : 
The - : an wea agen “* vised Ki @ ! recess marked A on Plan (Figs. 1 and 2), was recommended d 
ier. 1e reconstructic s as show n Fig. 3, anc ; 
ented? . oe © S should be splayed off so as to reduce the force of the waves at p 
consisted of concrete blocks at the inner and_ outer eee ; = 
rt gt ls | bbl 1 this re-entrant angle. t 
ace “¢ ecte¢ rt eTVals yy P wie Masonry Wallis . . . ° 
; oo bv “ee ; k q fil 1; ; “a : tl "y By reference to a general map of the Bristol Channel, it will P 
ab -ft. thick, anc ‘din between wi lass con- . ol a ’ ‘ . 
a TI ' ay i estou ; ke 7 b . . 4 ‘ be seen that there is a considerable stretch of open water, taking le 
crete. 1ese CTOSS Wallis Were 1ntendec ( a yaced a ° ° ’ T ’ . ° T1: ° 
a ft rt Pay * gies t ae ip I ‘ F wee a line in a W.N.W. direction. This distance may be reckoned p' 
50-ft. intervals, but apparently financial considerations : : 
tated th A re Saeco - ' to extend as far as the south-east corner of Ireland, or in round re 
necessitated le reauction (¢ le Intended number fo ‘ . . 7s Ss . 
nl ? figures 200 miles or more. With a strong gale blowing for a di 
on VY ree. . , ° ° . ° . . ° . 
2) Fi Sail appreciable duration in this direction the height of the seas, and it 
2 le projecting spur was removed. . 
at \ ©] a 6 spur t : eee timl t tl therefore the force of the waves, is very great. th 
3) A pier-head was constructed in timber ; le en ns 
( tI , ¥ : a € tl id E; Pj oo © Whilst the measures proposed by Mr. Deane, and referred to ce 
1e undamaged portion ¢ ie old Ea: ier. . . st: 
; ee didi above, were still under consideration, but before any of the work ce 
_ had been put in hand, there occurred on February 28th, 1937 cle 
a storm of unusual severity, which seriously damaged a length 
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Fig. 6. Cross Section of Walls q 
of about 260-ft. of the breakwater, between the points B and ¢ 
on plan, Fig. 2. Between these two points the inner or harbour 
Fig. 4 side wall had become separated from the hearting, and there th 
was a gap 21-ins. wide at the centre of the damaged length (as Les 
Since that date, further storm damage repairs and minor im- can be seen in the photo, Fig. 4). At each end of this length a 
provements were carried out, by Mr. Douglas in 1904, and by — the wall had broken away from the unaffected portion, the frac- _ 
Mr. C. Blomfield Smith, M.Inst.C.E., in 1925 and 1928. tures taking converging angles of about 45 For a considerable as 
In 1930, Mr. H. J. Deane, B.E., M.Inst.C.E., was engaged distance the loose wall was practically vertical, instead of having le: 
to submit a comprehensive report on the whole of the Harbour a batter of 1 in 14. There had been no settlement on the Fi 
undertaking, and since then has continued to act as Consulting foundations, but the wall had tilted forwards, rotating round tv 


Engineer to the Watchet U.D.C. 


an axis at about the bed level of the harbour. 
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Watchet Harbour. Somerset—continued 

















Fig. 8 Fig. 


Phe outer wall had similarly separated {rom the hearting fot 
about the same distance, and the damaged portion had similarly 
broken away from the undamaged portion. The wall, instead 
of tilting, had slid bodily outwards near its base, causing an 
overhang which reached a maximum of 12-ins rhe projection 
at the point marked A (see Fig. 2), the splaying off of which 
had been recommended but was under consideration before the 
disaster, was carried away, together with a portion of the para 
pet wall above. It will be seen from the plans, Figs. 1 and 2, 
that the breakwater has a slight curve where it joins the West 
Pier. It would seem that the impact of the waves caused a 
longitudinal extension of the blocks of the outer wall, which 
putting great pressure on the adjacent blocks at each end 
resulted in the outward sliding he impact of the waves als 
drove the outer wall violently against the hearting, from which 
it had previously been detached, and this in turn transmitted 
the blow to the inner wall and caused it to tilt forward as already 
described. As a result, the outer wall was in a very unstable 


condition, there being a oscillatory movement of about 2-ins. ect 


decking level at high water, due to the action of the swell 


Repair Work 

It was clear that on account of this movement, and other 

reasons, Measures must be taken at once to prevent an exten 
sion of the damage. With the agreement therefore of tl 
Council, Messrs. George Pollard and Co., Ltd., Public Work 


Contractors of Taunton, were instructed to | roceed at ones 


\ 

















the binding together of the inner and outer walls at decking 
level, and covering over the two longitudinal cracks to prevent 
a sudden inrush of water, which might overturn the inner wail 
into the harbour. Wire bonds were secured to existing bollards 
and rings on the cope of the inner wall, and to special eye-bolts 
let into the parapet wall at about decking level (see Photo, 
Fig. 5). The bonds were given the necessary tension by being 
twisted with steel toggle bars. Before the bonds were tightened 




















10) Fig. 11 
up wooden chogs Wert cecured Lie CUWee!l 
and the hearting, wherever the bo occurred By Mar O4t 
when the Author who | | bee pp ted ire 
kngineer, arrived in Watchet 
Due, however, to the resilience of the ‘ 
movement of the outer wall could still be detecte { tel 
Whenever there was al vell movement re r 
graphically by means of penci t the en 
the parapet wall and coping respective With the 
of the under-pinning ind befor 
commenced, this movement entirely ce ed 
In addition to the above me re cert 
had been put in hand Phe 
(1 Phe closing of the bre t A | d 2 
mstruction of a splay in 6:3:1 Port l ceme 
rete, reinforced by exy ( ( 
ed to the old lim ( ( 
nchor bars, one end hooked 
nd cemented into hole al ‘ thie me 
Chis splay was constr 
he old wall so as to reduce the forces 
2) The under-pinning toe of the outer 
hanging, carried out 5:23:1 Cime 
Ihe form of construction w ( ] ( 
view of the hea, tre kely | 
crete, the upper portion of the tos \ reint 
The toes, the DOSITIO!I ot whicl re ON n | ” 
were tied to the main structure by 
bars, as described for the concret 
Phe remaining repairs, although not of me uw 
those already in hand, were yet urgent to the exte 


had to he completed hetore the dvent of 
Much valuable time would have been lost 


contract had been arranged Ince this would ‘ ( 
the preparation of contract dt ns me 
quantities. Further delay would have take 
ng the contract and obtaining tendet \! 
have been required in which t cle 
ifter they had been received ‘ 
sanctions It was decided, therefor 
permanent repairs should be carried out « ( 1 
basis, and that the work should be éntrusted to Messi ( 
Pollard and Co Ltd vho were lread ‘ the te 

In the scheme contemp!l ted in the 1930 rey 
were to have beet carried to half the dept ly 
scheme they were all carried down to rock The pe 
repairs consisted of these cross Ils at suitabl ter 
overlapping steel ties, 1}-in. dia., tying the outer walls together 
The design was generally as shown in Fig. 6, except t it W 
originally proposed that the ties should be att ched to. th 
stretcher blocks, instead of to the header blocks, as w event 


ally done, and is shown in the cross section, Fig. 6 lr} 
of the bars were hooked, and these hooked end passed through 
the eyes of anchors dowelled into the blocks 

Whilst the most urgent work on constructing the toe under 
pinning the overhanging outer wall and completing th splay 
was being pushed ahead, the excavation for two of the cross 
walls was put in hand. 


1 ends 


In one case the hoisting was done by 
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Watchet Harbour, 


jack roll, and in the other by a petrol crane. It was found that 
there was no appreciable advantage in using power for the 
whole depth, and for the remaining walls it was used for the 
last few feet only. 

The excavation was carried out by means of pneumatic 
demolition tools, but on account of the disintegrated state of the 
hearting the trenches had to be strutted to prevent the collapse 
of the sides. 

The wall on the harbour side was constructed of 
faced blocks, being 6-ft. 6-in. long, 4-ft. high and 2-ft. 6-in. 
thick, the headers 4-ft. x 4-ft. x 4-ft. These occurred alter- 
nately in all courses, similar to Flemish bond in_ brickwork. 
Whereas on the original drawings the blocks of the outer wall 
were 6-ft. 6-in. x 4-ft. x 4-ft. for both headers and stretchers, 
the sinking of a trial hole showed that the blocks of the outer 
wall were of the same dimensions as those of the inner wall. 
They differed only in being faced with squared rubble in random 


concrete 


courses. 

After the cross wall were completed the gaps between outer 
and inner walls and the hearting were filled with pea gravels, 
95 per cent. of which passed a 3-in. sieve. The gravel was 
grouted with a mixture of Ciment Fondu and fine sand up to a 
level of mean high water, above which Portland cement was 
used instead of the Ciment Fondu. Wherever possible, concrete 
was used to fill in the wider and more easily accessible portions 
of the gaps above the pea gravel. 


Grout Mixture 


In order to ascertain the most suitable mixture for the grout, 
it being desired that, more particularly in the case of the fondu 
cement, the proportion of sand to cement should be a maximum, 
preliminary tests were made in a mould 12-in. 12-in. x 4-ft. 
inside measurement. These tests showed that perfectly satista 
tory results could be obtained from a 1 to 1 mixture with both 
aluminous and Portland cements. The grouting of the pea 
gravel was done through holes drilled through the joints of the 
blocks and spaced about 4-ft. apart vertically, and the grout 
was forced upwards from the lower to the upper holes. After 
the work of grouting had been completed, a trial hole was sunk 
and a piece of the grouted material cut out. This was found to 
be dense and in every way satisfactory. 


























For drilling the grout holes and the subsequent grouting, a 
special torm of scaffolding was obtained from British Scaffold 
ing, Ltd. Two sets were used; each gave a gangway 24-ft. 
long on both sides the breakwater, or 96-ft. in all. Each set 
consisted of four rolled-steel joists from the cantilever ends of 
which the staging was suspended by wire bonds, which at the 
lower ends were connected to small drums by which the staging 
could be raised or lowered at will from the stage platform. (See 
Figs. 7 and 8). 

Parapet Wall Repairs 

The parapet wall above the recess and in the position just 
west of the point A in Figs. 1 and 2, which was mainly of 
random rubble construction in lime mortar, had been badly 
shaken and had to be taken down. Its demolition revealed the 
fact that the squared rubble limestone face of the wall below 
had parted from the rubble masonry backing, leaving a void 
space of about I}-ins. It was therefore decided to grout the 
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Somerset—continued 


whole of the affected portion of the wall and to reconsiruct the 
parapet wall in reinforced concrete. Some 1-in. dia. bars being 
available were therefore worked into the design shown in Fig. 9 
Before the grouting could be put in hand, it was necessary to 
secure the limestone facing to the rubble backing. 1-in. and 1}-in. 
anchor bars, 6-ft. long, with up-set outer end and ragged inner 
ends were used, spaced approximately at 6-ft. centres, care 
being taken to select sound stones in the facing in which to bed 
the anchor heads. These stones were recessed sufficiently to 
allow of the heads being protected by cement. 

The wall of the recess is founded on the dark shale of the 
Lower Lias formation. During the years that this ancient wall 
has been in existence there has been a gradual lowering of the 
foreshore, and in places the foundations were exposed. To pro 


tect these, a Ciment Fondu concrete apron was formed at the 
which 


base of the wall, the foundations of were taken 6-ft 


down. 








On account of the large accumulation of heavy debris, only 
one half of the apron was put in, the other half being left over 
pending possible erosion during the winter of 1937-8. 

The breach at point A is shown by the photograph, Fig. 10 
and the same point after the construction of the new concrete 
splay by Fig. 11. 

Fig. 12 shows the overhanging outer wall. 

The work was commenced under the Chairmanship of — th 
Council of Mr. Jas. Chidgey, and completed under that of Mr. 
A. J. Short, with Mr. A. B. L. Pearse as Chairman of the 
Harbour Committee. 

Mr. E. G. Edson, Managing 
Pollard and Co., Ltd., personally 
quality of which was in every way satisfactory. 

lhe Author is indebted to Mr. H. J. Deane for permission to 
make use of much valuable information, which he (Mr. Deane) 
had accumulated during the course of his investigations for the 
report of 1930, as well as to reproduce plans and photographs. 

All the historical data and information prevailing 
winds, details of the construction of the old piers and break 
waters, trade conditions and similar data given in this article, 
have been abstracted from this source. 

Acknowledgment is also due to Mr. H. H. Hole, 
grapher, Williton, for permission to reproduce Fig. 4. 
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(concluded from page 368) 


to be established in the future will have to obtain similar 
ipproval and since this branch of the Government is tightening 
up on their requirements, it is doubtful whether new commer 
cial ports will be established in the future that will not have 
real merit. If the Governmenta! agencies pronounce some of 
these projects that are proposed as economically unsound and 
submit adverse reports on them—then if the local community 
or communities comprising the port district decide to finance 
the project themselves, the burden is on the proponents of pro- 
ject and taxpayers of the district and there is nothing the 
Government or any other agency can do about it, unless the 
building of the project will result in damage to adjoining 
private or public property, such as erosion and loss of beach 
property. But no concern need be felt of the outcome of such 
projects as they will ultimately fail. 

There is no doubt there will be new yacht and small boat 
pleasure harbours established in the future, but, of course, these 


will in no way ecmpete with our commercial harbours. 
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Ton Level Luffing Cranes—Ardrossan Harbour 





Clyde Crane & Engineering Co. 


Telephones 


MOSSEND, near GLASGOW. 


Head Office and Works: Motherwell 3 
London Office: Whitehall 7911 


Telegran 


Clyde, Motherwell 





THE Best MAcHINES For Repucinc 


SACK HANDLING COSTS 








SPENCER 


VERTICAL SACK ELEVATORS 


These machines are a first-class job They 
handle up to 480 sacks per hour, and as can be 
seen they occupy little floor space Running 
costs are very low, only a 5-H.P. motor being 
required to drive an Elevator of 50 feet centres 
Intake and delivery can be effected at any floor 
Most of the new mills and warehouses are 
installing these Machines, may we quote you?’ 


SPENCER (MELKSHAM) LTD., MELKSHAM, WILTS 




















AMERICAN ASSOCIATION 
OF 


Ships in the Port of Port Everglades, Florida 


« 
PORT AUTHORITIES 


FROM 
PORT EVERGLADES to MONTREAL 
FROM 





This Association embraces practi 
cally every Port and Harbour in 
the United States and Canada. 
This publication covers the entire 
field. It is published weekly. 





SPECIAL PROCEEDINGS 
NUMBER 
Just off the press, contains 100 
pages of press matter, comprising 
all the papers and discussions of 
the Annual Convention. Price $1. 


ADDRESS : 





SAN DIEGO to HALIFAX 


SHIPPING REGISTER 
& WORLD PORTS 


COVERS THE WATERFRONT 
$500 PER YEAR. 


Official Publishers for The American Association of Port Authorities Inc 


SHIPPING REGISTER & WORLD PORTS 


Nev York City 


Room A-8. No. 2, Broadway. 


Montreal, Canada— 610 St. James Street. 
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of . Rc Suction Hopper Dredgers 


with own patents for discharging own cargo-hold by 





suction, for stowing the suction pipe on deck, etc. 


(View of H.A.M. 74) 



































L. SMIT & ZOON 


KINDERDIJK - - HOLLAND 











DREDGING, RECLAMATION || arnt cents 
AND PUBLIG WORKS | | O 
CONTRACTORS | Self-propelled ladder bucket 


dredge, with 3-yard buckets. 


HARBOUR & GENERAL 4-Steel — self- 
WORKS LIMITED 














WINDSOR HOUSE H. P. GUION, Dredge Broker, 
VICTORIA STREET 303 W. 42nd Street, New York City, U.S.A. 
Telephone ABBEY 4154 LONDON, 5S.W.1 

















DIVING APPARATUS! HENDERSON CRANES 











NTBACTORS TO ADMIRALTY AND ALL 
WAR OFFICE INDIA OFFICE CROWN 
3ENTS TRINITY HOUSE oT TYPES OF 
ALSO MAKERS OF 
HARBOUR 


SMOKE HELMETS tal 
HANDLING PLANT 


for Steamships, Oil Tankers, Docks, etc. 
GAS MASKS for use in known peise LONDON OFFICE TELEGRAMS 
OXYGEN eee APPARATUS 12 NORFOLK STREET © CRANES, 


for the apparently asphyxiated. STRAND, W.C.2 ABERDEEN 


SIEBE. —— & C0 LTD. ec Hr 
r Smart ENDERS 
ae WESTMINSTER — ae LONDON, — a. 1. Secertasity - doteen Yrevsiiog i King’s NCS A aor, ON) 


is— ebe. Li > 34 ido ee Londo 
Tele No Wa *rlo rh (2 ti s) 


























October, 1938 Pune Dock AND HARBOUR AUTHORITY XV 


fo DREDGERS > 


OF ALL \ 
| DIMENSIONS AND CAPACITIES 


\_ Bucket Dredgers Suction Dredgers 
] a Cutter Dredgers ; 















WERF CONRAD 


HAARLEM HOLLAND 

















LOCOMOTIVE & MOBILE CRANES 


Harbour Cranes 


Loading bridges, Level luffing cranes 









STEAM: ELECTRIC: DIESEL 


PETROL-ELECTRIC 
CATERPILLAR CRANES 


For the rapid handling of mass products, such as coal, ore, potash, grave 
and sand, the easily operated DEMAG Level Luffing Cranes have been 
used for years, also in connection with the DEMAG Loading Bridges 
Up to the present thousands of DEMAG Harbour Cranes and many 
hundreds of DEMAG Loading Bridges have been supplied to nearly all 

/ the river and sea-port Authorities in the world 








Enquiries invited 











HEN RY J. COLES Ltd., Derby, Eng. For further information please apply to the following addresses 


TELEPHONE: DERBY 1266 TELEGRAMS: COLES, DERBY For Steelworks Equipment, Rolling Mills, Cranes, Loading Bridges, Excavators and Surface 


Mining Equipment : P. HEUSER, !19, Victoria Street, London, S.W.! Tel. : Victoria 2612/13 

LONDON OFFICE: BUSH HOUSE, W.C.2 For Pulley Blocks and Suspension Cranes: AABACAS ENGINEERING CO. LTD., 
Grange Road, Birkenhead Tel. : 4747. For Compressors of all kinds and Pneumatic Tools 

TELEPHONE: TEMPLE BAR 36712 THE ROTARY AIR COMPRESSOR CO. LTD., 119, Victoria Street, London, S.W.| 


Tel: Victoria 2612/13 For Underground Mining Equipment: H. E. MASSMANN, 
Broadway Chambers, 7, Broadway, Ludgate Hill, London, E.C.4 Tel.: City 4869 
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Buyers’ Guide for Dock and Harbour Authorities 








For Particulars of Space in this Guide apply to the Manager, ‘‘ The Dock and Harbour Authority,’ 19, Harcourt 
Street, London, W.1. 





AUTOMATIC WEIGHERS, DREDGE PLANT (continued). LIFTS AND HOISTS. 
SIMON, HENRY, LTD... Cheadle Heath, SIMONS, WM., & CO., LTD., Renfrew, near BABCOCK & WILCOX, LTD., Babcock 
Stockport. Glasgow. House, Farringdon Street, London, E.C.4. 
SMIT, L., & ZOON, FIRMA, Kinderdijk. lelegrams: Babcock, Cent, London.  Tele- 
BOILERS. Holland. phone: Central 3282 (8 lines). 
BABCOCK & WILCOX. LTD... Babcock STOTHERT & PITT, LTD., Bath. EAST FERRY ROAD ENGINEERING 
House, Farringdon Street, London, E.C.4. THE DREDGING & CONSTRUCTION CO.. WORKS CO., LTD., Millwall, London 
Telegrams: Babcock, Cent, London. Tele- LTD., Artillery House, Artillery Row, Lon- HENDERSON, JOHN M., & CO., LTD., 
phone: Central 3282 (8 lines). don, S.W.1, and 24, Tuesday Market Place Kings Works, Aberdeen. 
SMIT, L., & ZOON, FIRMA, Kinderdijk, King’s Lynn. SIMON, HENRY, LITD., Cheadle Heath, 
Holland. TILBURY CONTRACTING & DREDGING Stockport. 
: CO., LTD.. Petty France, Westminster, CTOTEERT £ PIT - 
engeene. Loin Gwe STOTHERT & PITT, LTD., Bath 
ARROL, SIR WM., & CO., LTD., Glasgow. VERSCHURE & CO., Amsterdam, Holland MATERIALS HANDLING. 
BABCOCK & WILCOX, LTD., Babcock Smee Canae ae ore , ARROL, SIR WM., & CO.. LTD., Glasgow 
ae Sees Set, teste, 2s — "7" —— Bee 2@ WOU, EID, Bekok 
F House, Farringdon Street, London, E.C.4, 


Telegrams: Babcock, Cent. London. Tele- 


phone: Central 3282 (8 lines). wear GUSTO ‘ome A. F. Smulders). Telegrams: Babcock, Cent, London. Tele. 
COWANS, SHELDON & CO. LTD.. Carlisle, te ron “ - aerecre - phone: Central 3282 (8 lines). 

.AST FE { INGINEERING ISTMINSTE EDGING €0.. LTD., ; aeons ; 

EAS FERRY ROAD ENGINEERING ESTMINS % DREDGING § ¢ I BOBY. ROBERT, LTD., Bury St. Edmunds 


36, Victoria Street. London. S.W.1; and at 
Bromborough, Cheshire. 


WORKS CO., LTD... Millwall, London. 
HENDERSON, JOHN M., & CO.,. LTD., 


HENDERSON, JOHN ee « ©O8., LTD., ‘ x" ‘orks berdee 
King’s Works, Aberdeen. DREDGING CONTRACTORS. poe aed “eee . ne ay 
STOTHERT & PITT, LTD... Bath. JAMES DREDGING. TOWAGE & TRANS Siena ae : 4 = eadtle eath, 
PORT CO., LTD., Grand Buildings. Trafal- bites ; ; a ; 
CONCRETE MIXING PLANT. gar Square, London, W.C.2; James’ Wharf, SPENCER (MELKSHAM), LTD., Melksham 
Hits, 


Southampton. 


KALIS, K. L.. SONS & CO.. LTD., Stone STOTHERT & PITT, LTD., Bath 


THE BRITISH STEEL PILING CO., LTD., 
Thames House, Millbank, S.W.1. 


STOTHERT & PITT, LTD., Bath. House, Bishopsgate, London, F.C.2. PILE DRIVING PLANT. 
NASH DREDGING AND RECLAMATION THe ' TRE p 
BABCOCK & WILCOX. LTD.. Babcock Street, Westminster, S.W.1. 
House, Farringdon Street, London, E.C.4. THE DREDGING & CONSTRUCTION CO.,  PILING—STEEL SHEET. 
Telegrams: Babcock, Cent, London.  Tele- LTD... Artillery House, Artillery Row, Lon- THE BRITISH STEEL PILING CO., LTD., 
phone: Central 3282 (8 lines). don, S.W.1, and 24, Tuesday Market Place Thames House, Millbank, S.W.1. 
BOBY, ROBERT, LTD., Bury St. Edmunds. King’s Lynn. DORMAN, LONG & CO., LTD... Terminal 
SIMON, HENRY, LTD., Cheadle Heath, HARBOUR & GENERAL WORKS, LTD House, 52, Grosvenor Gardens, London, 
Stockport , Windsor House, Victoria Street. Londor. s.W.1. 
: , ‘.W.1 
SPENCER (MELKSHAM), LTD., Melksham, rt ss ; 
oa rILBURY CONTRACTING & DREDGING PUMPING MACHINERY. 
ate — ‘a CO., LTD., Petty France, Westminster, EAST FERRY ROAD ENGINEERING 
STOTHERT & PITT, LTD., Bath London, S.W.1. WORKS CO., LTD., Millwall, London 
WESTMINSTER DREDGING CO... LTD., FERGUSON BROS. (PORT GLASGOW), 
pap nc 1k WM & CO. LTD. GI 36, Victoria Street, London, S.W.1:; and at LTD... Newark Works, Port Glasgow 
W a 4 o9 giasSgow. » . y ' . Sue . . a ae Po 
ARROL, 58 M., , SE Bromborough, Cheshire. STOTHERT & PITT. LTD.. Bath 


BABCOCK, & WILCOX, LTD., Babcock ELEVATORS. 


House, Farringdon Street, London, E.C.4. REINFORCED CONCRETE ENGINEERS. 


Telegrams : Babcock, Cent. London. Tele- KAST FERRY ROAD ENGINEERING ' — ’ 7 rye aN . 
phone: Central 3282 (8 lines). WORKS CO., LTD., Millwall, London oo ae ° ces gg egy aman 
. y ~ y - ouse, Mi i Street, Londo s. 
JLYDE CRANE & ENGINEERING CO., SIMON, HENRY, LTD., Cheadle Heath, a ie fet nec ar 
Mossend, near Glasgow. Stockport. LIND, PETER & i ea 
2 ‘DpDRaNOLD . ros ah ( TS St ster mado S.W.1 
COLES. HENRY J.. LTD.. London Crane SPENCER (MELKSHAM), LTD., Melksham, Buildings, Westiminster, London, 
a ee Wilts. THE DREDGING & CONSTRUCTION CO., 
rene Ae a LTD., Artillery House, Artillery Row, Lon- 
COW ANS, SHELDON & CO., LTD., Carlisle, EXCAVATORS. don, S.W.1. and 24, Tuesday Market Place 
EAST FERRY ROAD ENGINEERING HENDERSON, JOHN M., & CO.. LTD., — King’s Lynn 
WORKS €O., LTD... Millwall, London. King’s Works, Aberdeen 
— ; : = a s ever), Sennen nee SHIPBUILDING. 
ee eee ee LTD., PRIESTMAN BROTHERS, LTD., Holder- ~~ wear CONRAD. N.V. Box 3. Haarlet 
King’s Works, Aberdeen. ness Foundry, Hull; and 28, Victoria Street H I: "amoaces Soe ss en 
RUSSELL, GEORGE, & CO.. LTD.. Mother- London, 8.W.1, eso — ; 
well, SMITH. THOMAS & SONS (RODLEY). SMIT, L., & ZOON, FIRMA, Kinderdijk, 
SMITH. THOMAS & SONS (RODLEY), LI'D., Rodley, Leeds. Holland. 
LTD., Rodley, Leeds. STOTHERT & PITT, LTD., Bath. SLIPWAY MACHINERY. 
STOTHERT & PITT, LTD., esti stoma, 8S MASKS. COWANS, SHELDON & CO., LTD., Carlisle. 
VERSOHURE S cldcr. Auster. -—Ss«é«SUESBE,, GORMAN & CO., LTD., 187, West- HENDERSON, JOHN M., & CO., LTD., 
Telegrams: Newbuilder, / vs ‘ - minster Bridge Road, London. King’s Works, Aberdeen. 
WERF CONRAD. N.V., Box 3, aarlem, 
SMOKE HELMETS. 
Holland. GRAIN HANDLING MACHINERY. SIEBE. GORMAN & CO.. LTD... 187. West 
WERF GUSTO (Firma A. F. Smulders), BOBY, ROBERT, LTD., Bury St. Edmunds. nikaniaiay sides Mined “peti hoa re 
Schiedam, Holland. KAST FERRY ROAD ENGINEERING ; é 
WORKS CO., LTD., Millwall, London. STRUCTURAL ENGINEERS. 
DIVING APPARATUS. MIAG BRAUNSCHWEIG. British Agents ARROL, SIR WM., & CO., LTD., Glasgow. 
SIEBE, GORMAN & CO.. LTD., 187, West- Bod ornr & Co. 14, St. Mary Axe, WeiguiNG MACHINES. 
ee a Soe SST. SIMON, HENRY, LTD., Cheadle Heath, HAST FERRY ROAD ENGINEERING 
enemas otane Stock port. WORKS CO., LTD., Millwall, London. 
; :PENCE .LKSH, T eee SIMON HENRY, LTD... Cheadle Heath 
Sade tame. ieee caaanee. SPEN( ER (MELKSHAM), LTD., Melksham, mo lea 
LTD. Newark Works. Port Glasgow. a 
. elite <a ect aaa a , VERSCHURE & CO., Amsterdam, Holland. HE 
JAMES DREDGING, TOWAGE & TRANS- Telegrams: Newbuilder, Amsterdam. ap = 
PORT CO., LTD... Grand Buildings, Tratal- ARROL, SIR WM., & CO., LTD., Glasgow. 
gar Square, London, W.C.2; James’ Whart, GRABS. BABCOCK & WILCOX. LTD... Babcock 
Southampton. BABCOCK, & WILCOX. LTD... Babcock House, Farringdon Street, London, E.C.4. 
KALIS, K. L., SONS & CO., LTD., Stone House, Farringdon Street, London. E.C.4. Telegrams: Babcock, Cent. London. Tele- 
House, Bishopsgate, London, E.C.2. Telegrams: Babcock, Cent, London Tele- phone: Central 3282 (8 lines). 
LOBNITZ & CO., Renfrew, near Glasgow. phone: Central 3282 (8 lines). HENDERSON, JOHN M., & CO., LTD. 
& hal rh ea a r ® , 
NASH DREDGING AND RECLAMATION COLES, HENRY J., LID., London Crane King’s Works, Aberdeen. 
CO., LTD., Palace Chambers, 9, Bridge Works, Derby. STOTHERT & PITT. LTD.. Bath. 
Street, Westminster, S.W.1. PRIESTMAN BROTHERS, LTD.. Holder- 
PRIESTMAN BROTHERS, LTD... Holder- ness Foundry, Hull; and 28. Victoria Street, WIRE ROPES. 
London, S.W.1. GLAHOLM & ROBSON, LTD., Hendon 


ness Foundry, Hull; and 28. Victoria Street, 


London, S.W.1. STOTHERT & PITT, LTD., Bath. Patent Wire Rope Works, Sunderland, 
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COWANS, SHELDON & C2 UP 


CARLISLE ve on ENGLAND 
CAPSTANS OF ALI rYPES 


UP TO THI LARGEST CAPACTI 








Dock and Harbour Equipment supplied to all parts 
of the World, including the following: 

FLOATING CRANES ee 
CANTILEVER CRANES Ce — 
BLOCK SETTING (TITAN) CRANES 
GOLIATH CRANES 

OVERHEAD CRANES 


TRAVELLING AND FIXED JIB CRANES 
LEVEL LUFFING QUAY CRANES 

BRIDGE CRANES 

PFRANSPORTERS 

CRANES FOR LOADING AND UNLOADING 





COAL, IRON ORE, Etc. Et 
DOCK CAPSTANS OF EVERY DESCRIPTION 
SHUNTING CAPSTANS 
SLIPWAY EQUIPMENT 
CAISSON MACHINERY 
BRIDGE OPERATING MACHINERY 
PURNTABLES 
MIPPING TURNTABLES 
PENSTOCKS AND PENSTOCK OPERATING 
MACHINERY 
SHEERLEGS 
WINCHES AND HAULAGE MACHINERY 
HYDRAULIC MACHINERY | 
BOLLARDS AND FAIRLEADS 




















London Office: BUSH HOUSE, ALDWYCH, W.C.2 












These photos 
shew the Grain 
Unloading 
Plant of the — 
Merchants W arehousing Co.Ltd., 





Dublin (Eire). 





For Floating Elevators: T. W. TAMPLIN & CO. LTD., 14, ST. MARY AXE, LONDON, E.C.3 


Telephone— Avenue 4092 Telegrams Tamplincie, London 
For Shore Plants: C. DERSCHOW, 116, VICTORIA STREET, LONDON, 5S.W.1 
Telephone—Victoria 4583. Telegrams—Secmachin, Sowest London 


IRISH FREE STATE REPRESENTATIVE: W, PUSTER, 30, ELGIN ROAD, BALLSBRIDGE, DUBLIN 


Telephone—Ballsbridge 1163 








THE Dock AND HARBOUR AUTHORITY October, 1938 





60 YEARS EXPERIENCE OF CRANE-MAKING 








LIFTS 


COAL HOISTS 


CAPSTANS 


PUMPING ENGINES 


GATE MACHINES 


CONVEYORS : 

os | WN) 

a ZEN" 

COAL HANDLING jam 5 4) \ we 
PLANT _— 








OVERHAULS AND |= 
REPAIRS 














LEVEL-LUFFING HYDRAULIC QUAY CRANE LEVEL-LUFFING ELECTRIC QUAY CRANE 


THE ACTUAL ORIGINATORS OF PNEUMATIC GRAIN HANDLING 


EAST FERRY ROAD ENGINEERING WORKS CO. LTD. 
MILLWALL, LONDON, E.14 


Telephone : EAST 3848 (2 lines). Telegraphic Address : ‘‘Hydrostatic, Phone, London’’ 




















Culence 
Qxfr ~ of the 


PNEUMATIC 
HANDLING of COAL 


The’ solution to the most 
difficuit handling problem is 
frequently provided by the 
Pneumatic Handling Plant. 
The outstanding features of 
this type of plant are dust- 
lessness, great flexibility and 
ease of operation. Consult us 
regarding your handling problems. 








OUR EXPERIENCE IS UNRIVALLED 








Me 


HENRY SIMON LTD., CHEADLE HEATH, STOCKPORT 
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